


THE ENGINEER, DECEMBER 27, 1940 


Printed on thin paper for overseas circulation 


With METALLURGICAL SUPPLEMENT 


he Engineer 


Voi. CLXX.—No. 4433 





anee™ 
ay Rive a 





28, ESSEX S$ 
Established 1856 SEX ST., STRAND, LONDON, W.C. 2 DECEMBER 2 
Price One Shilling, w iabéeil Post “ ad — 


Registered as a Newspaper 





v/ 
AN 2» tng 










Lock of Larssen Steel Piling, Section | GB, providing access 
to yacht basin 





LARSSEN 


STEEL SHEET PILING 





Retaining walls for wharves, quays: 
and every other type of Civil 
Engineering work can be constructed 
most efficiently and economically with 
Larssen Steel Sheet Piling. 

Detailed information and designs 


are supplied by the B.S.P. technical 





organisation. 


OTHER 8B.S.P. PRODUCTS : 


PILE DRIVING PLANT 
McKIERNAN-TERRY HAMMERS 
VIBRO CONCRETE PILES 


PRESTCORE VIBRATIONLESS 
CONCRETE PILES 





ZENITH WINCHES 
WONDER CONCRETE MIXERS 


THE BRITISH STEEL PILING CO. LTD., 10, HAYMARKET, S.W. | 


Telephone: “ Pilingdom, Lesquare, London.” 


Works: CLAYDON, SUFFOLK. re rene: ABBey 1026 
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LEDLOY STEELS 


INCREASE PRODUCTION—REDUCE TOOL WEAR 





LEDL OY is the name given to steels into which a small percentage of lead has been introduced by a 

speci2! frecess. All steels (carbon, alloy and stainless) can be so treated during their manufacture. Steel 

manufacturers and fabricators in steel are invited to write for the Ledloy Technical Bulletins to the 
licensees of the process:— 

LEDLOY LIMITED, 66 CANNON STREET, LONDON, E.C.4. Telephone CITY 5070 

INLAND STEEL CO., 38 SOUTH DEARBORN STREET, CHIGAGO, U.S.A. 


EXORS. of JAMES MILLS LTD - BREDBURY STEEL WORKS - WOODLEY - Nr. STOCKPORT 
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A Seven-Day Journal 


Mercantile Ships from America 


Iv is announced by Mr. Ronald Cross, the Minister 
of Shipping, that-an order for sixty merchant ships 
has been placed by the British Purchasing Commission 
in America. United States shipbuilders are now 
engaged in working out a mass production scheme, 
whereby the order now given will be completed by 
the autumn of 1942 or within eighteen months of the 
laying of the first keel. Work was started, it is 
reported, on the building of new yards having each 
six slipways, within ten hours of the signing of the 
contract. A year ago there were in America some 
eighty-three active privately owned slipways of 300ft. 
or more in length, some of which were busy on naval 
work. In addition there were about thirty-seven 
other slipways in partial states of dismemberment 
which might readily be put into operation in an 
emergency. The building of new yards indicates the 
energy with which American shipbuilders are applying 
themselves to the programme involved, which, if 


carried through in the scheduled time, referred to | P®™. 


above, will break all United States shipbuilding 
records since the last war. The question of handing 
over to Great Britain thirty-seven Danish and over a 
hundred other merchant ships of foreign origin now 
tied up in American ports is also having the attention 
of United States Government officials. The general 
shipping situation in America is also being closely 
reviewed with the object of finding more tonnage 
which can be released to Great Britain. The question 
of propelling machinery is under consideration and, 
considering the fully occupied marine engine works 
now engaged in building oil engines and geared turbine 
machinery for the ships of the United States Maritime 
Commission programme, it seems likely that in some 
of the British ships steam machinery consisting of 
Scotch marine boilers and modernised reciprocating 
engines is likely to be installed. 


United States Armament Production 


lr was announced at the end of last week that the 
President of the United States, Mr. Roosevelt, had 
set up a new Office of Production Management for 
Defence and had given it executive powers with the 
object of enlarging, integrating and accelerating the 
production of armaments required under the American 
defence programme. The director will be Mr. William 
5. Knudsen, the member for production in the 
National Defence Advisory Commission, whose 
stirring speech on America’s defence programme was 
referred to in a Journal note of last week. Mr. 
Knudsen was, it may be recalled, formerly the pro- 
duction manager of General Motors and comes to 
his task with the fullest knowledge of the problems 
involved. With him are associated Mr. Hillman, a 
trade union leader of great experience and authority, 
while the other members are Mr. H. L. Stimson, the 
Secretary for War, and Colonel Knox, the Secretary 
for the Navy. The huge programme which is being 
undertaken was outlined by Mr. Knudsen in the 
speech we have already referred to. While the arms 
produced will be American property and produced 
under the programme for American defence, Mr. 
Roosevelt plans to lend some of them to Great 
Britain, so that they will be more effectively employed 
than were they to be stored in the United States. 
Mr. Roosevelt has yet to discuss with this Govern- 
ment the proposal which he outlined at his recent 
Press Conference, but the step he has taken to increase 
the pace of the arms preduction programme will be 
welcomed on both sides of the Atlantic. 


Developments in Colour Television 


On Friday, December 20th, at his private laboratory 
at Sydenham, Mr. John L. Baird gave a demonstra- 
tion of a new system of colour television which he 
claims to have now developed to a commercial stage. 
The transmitter is based upon Mr. Baird’s original 
spotlight system. It consists of a cathode ray tube, 
in front of which there revolves a disc fitted with 
blue-green and red filters. After passing through the 
dise the light spot on the cathode ray tube is pro- 
jected on to the scene by means of a lens. The scene 
or person being transmitted is thus scanned by blue- 
green and red light beams in succession. The light 
from the coloured light spots traversing the scene 
operates three large photo-electric cells, and the 
current from these is amplified and is sent by land 
line or by wireless to the receiver. In Friday’s 
demonstration a land line was used, as owing to war 
conditions the use of wireless is prohibited by the 
Government. At the receiver the transmitted pictures 
corresponding to blue-green and red are superimposed 
to form a complete television picture in colour. The 
screen measures 2ft. 6in. by 2ft. and, it is claimed, 
is the largest screen yet produced for home use. The 
600-line pictures contain 50 per cent. more lines than 
those which were used by the B.B.C. television 
service. The new television set is a multiple apparatus 
designed to bring into action by push button control 





an all-wave radio set, an automatic record changing 
radiogram, B.B.C. television and colour television. 
The demonstration given was effective in showing the 
progress which has been made since the last demon- 
stration about a year ago with experimental appa- 
ratus. During the war it has been necessary to 
abandon for the time being the leading position 
which Britain held in the broadcasting of television 
programmes. We welcome Mr. Baird’s new work in 
this field, which, at the conclusion of hostilities, 
should ensure further British progress in the com- 
mercial application of the colour television system. 


Retirement of the Chief Mechanical 
Engineer of the Manchester Ship Canal 


THE announcement is made that at the end of the 
year Mr. William Grosvenor Smith, the Chief Mech- 
anical Engineer of the Manchester Ship Canal, will 
retire, after forty-five years of service with the com- 
y. Mr. Smith joined the staff of the Manchester 
Ship Canal Company at an early age, and throughout 
his career he has been continuously associated with 
the work of the engineering department. His inti- 
mate knowledge of the work carried out since the 
inception of the waterway proved most valuable, and 
in 1926 he was appointed to the position of Chief 
Mechanical Engineer. During his period of service 
in that office Mr. Smith has contributed much to the 
engineering development of the canal. He is a member 
of the Institution of Mechanical Engineers, an asso- 
ciate member of the Institution of Electrical Engi- 
neers, and a member of the Manchester Association 
of Engineers. Mr. Smith will be succeeded by Mr. 
T. A. Guest, the present Deputy Chief Mechanical 
Engineer. 


The Trans-Zambesia Railway Company 


At the annual meeting of the Trans-Zambesia 
Railway Company, Ltd., which was held in London 
on Thursday, December 19th, Mr. Vivian L. Oury, 
the chairman of the company, gave a good report of 
the working of the railway during the year under 
review. There had, he said, been very little trouble 
from wash-aways, and despite the war conditions the 
tonnage carried had kept up remarkably well. The 
business in Rhodesian sugar, which had fallen off, 
would, he said, improve in the coming year. With 
regard to the future development of the territories 
served by the railway, which included Portuguese 
Mozambique and British Nyasaland, it was difficult, 
he thought, to look far ahead. At the main port of 
Beira, Mr. Oury said, there were ample railway 
facilities for dealing with and handling a greatly 
increased tonnage. While the main development of 
the territories which the railway served were likely 
to take place, in the field of agriculture, other sources 
of possible business, such as mining and industry, 
had not been neglected. Some recent investigations 
which had been carried out on behalf of the Anglo- 
American Corporation of South Africa indicated that 
conditions were favourable for the establishment of 
an important aluminium industry in Nyasaland, 
where it had been ascertained that there was a com- 
mercial deposit of bauxite amounting to upwards of 
60,000,000 tons. The significance of that possibility 
of mining and industrial development for the future 
of Nyasaland and of the Trans-Zambesia Railway 
was obvious, even if the present conditions were such 
as to prevent an immediate decision as to the feasi- 
bility of the scheme. 


Repair of Damaged Business Premises 


In order to assist owners of factories or other 
business premises the Board of Trade has just issued 
a leaflet on air raid damage, which brings together 
all the necessary information as to the steps to be 
taken to obtain materials to repair, and regarding 
licences to rebuild premises or replace plant which 
may have been damaged by enemy action. In view 
of the need for economy in the use of both materials 
and labour, the leaflet tells owners that they can be 
expected to be allowed to carry out only “ first aid ” 
repairs unless they are engaged upon essential work. 
Copies of this leaflet can be obtained through local 
authorities or direct from the Licensing Officers of 
the Ministry of Works and. Buildings or from the 
Regional Officers of the. Ministry of Health. For 
“ first aid” repairs, the firms requiring controlled 
building materials must first apply to their local 
authority, while firms engaged in any important 
degree on war production work may apply for 
assistance in obtaining all kinds of building materials 
to the Chairman of the Local Reconstruction Panel for 
their district, whose address can be obtained from 
the local authority. For other repairs application 
must normally be made for any controlled materials 
to the Ministry of Works and Buildings, but for firms 
on important war work the Local Reconstruction 
Panels will facilitate the execution of repairs sufficient 
to permit the resumption of production, and, where 





necessary, will authorise the release of controlled 
materials for that purpose. For rebuilding or recon- 
struction costing more than £500 application must be 
made to the Ministry of Works and Buildings for a 
licence to build. With regard to the supply of 
machinery and plant, it is pointed out that the 
present shortage of raw materials and labour restricts 
supply, but in many cases it will be possible to effect 
minor repairs or replacements without any Govern- 
ment authority being necessary. Where assistance 
is necessary, application should be made by firms 
engaged in war production to the Chairman of the 
Local Reconstruction Panel. Firms engaged in food 
production should apply to the Priority Officer, 
Ministry of Food, Neville House, Page Street, 
London, $.W.1, while other firms should apply to the 
Industries and Manufacturing Department, the 
Board of Trade, Great George Street, London, 8.W.1. 


An Oil Engine Building Cost Ascertainment 
Scheme 


A cost ascertainment scheme has, it is announced, 
been agreed upon between the Internal Combustion 
Engine Manufacturers’ Association and the heads of 
the costing branches of the Admiralty, the Air 
Ministry, and the Ministry of Supply, acting on behalf 
of the Contracts Co-ordinating Committee. The 
scheme has been accepted, and is to be applied to all 
contracts for the manufacture and supply of oil 
engines falling within the scope of the members 
of the Association, which contracts provide that the 
contract price should be a fair and reasonable price 
to be agreed, having regard to costs. The negotia- 
tions with the Internal Combustion Engine Manu- 
facturers’ Association have been in progress for some 
time, and have been successfully carried through by a 
committee of the Association, with the assistance of 
Messrs. Deloitte, Plender, Griffiths and Co. and a sub- 
committee of the cost accountants of members of the 
Association, with the special assistance of Mr. G. 
Pawlyn and Mr. Graham Watson. The Executive 
Committee, reporting on the scheme, points out that 
its application will avoid overlapping by the different 
Service and Government Departments, as it will be 
operated by the Ministry of Supply on behalf of the 
three Departments. When once costs have been 
determined in respect of any standard product, all 
the Government Departments will accept those costs, 
subject to the right of making spot checks in any 
particular case. The more rapid fixing of costs and 
prices will, it is expected, reduce delays in making 
final payment under the contracts. It is also certam 
that the visits to works for the purpose of the dis- 
cussion of questions of cost ascertainment will be 
reduced to a minimum. While the committee of the 
Association has only authority to apply this scheme 
to internal combustion engines coming under the 
scope of the Association, the scheme has, nevertheless, 
been framed so that it can be applied to the manu- 
facture of all engineering products, and the Govern- 
ment Departments concerned have signified that they 
are prepared to consider such an extension. The 
scheme is to come into operation at an early date. 


Tonnage Replacement 


TonnaGE replacement was given a prominent place 
in the recent chairmans’ speeches at the meetings 
of the Peninsular and Oriental Steam Navigation 
Company, and of the Orient Steam Navigation, 
Company, both of which were held in London last 
week. At the P. & O. Line meeting on Wednesday, 
December 18th, Sir William Crawford Currie, the 
chairman of the company, spoke of the difficulty of 
obtaining new tonnage for replacement at anything 
like the prices paid when the ships lost or damaged 
were originally built. With a view to obtaining a line 
on prices his company had, he said, made inquiries 
with regard to the cost of building a sister ship to one 
ordered by a subsidiary company in April of last 
year. The figures submitted showed an increase of 
37 per cent. That indicated, he said, that a 5 per cent. 
depreciation charge on original cost of ships was 
itself insufficient to take care of a future replacement 
programme. Tonnage replacement reserve must be 
increased and the position closely watched alike by 
the shipowner and the Government. At the Orient 
Line meeting on Friday, December 20th, Mr. I. C. 
Geddes, the chairman of the company, dealt with the 
same subject and gave some interesting figures. A 
ship, he said, to accommodate 1000 people with their 
attendant crew cost in the first decade of the century 
£350,000. After the last war it cost £1,000,000, and 
the ship of to-morrow might cost £1,750,000. The 
annual charge for interest and depreciation might 
be assumed at 10 per cent. and the ship’s expenses 
for the £1,000,000 ship wer& twice those for the 
£350,000 ship, and would increase with the ship of 
to-morrow. The cumulative effect upon the revenue 
that must be secured in order to avoid a positive loss 
was very formidable. Those problems, he contended, 
should be examined in advance by the Government. 











404 


THE ENGINEER 





Dec. 27, 1940 








Statistical Methods in Engineering 
Practice 


No. V—SAMPLING INSPECTION IN THE CONTROL AND STANDARDISATION OF QUALITY 
By H. RISSIK 
(Continued from page 390, December 20th) 


Ts acid test of quality is inspection. Hence 
the importance of the inspection organisation 
in supervising both the operations and the pro- 
ducts of modern manufacturing processes. If we 
cast our minds back to the leisurely days of small- 
scale production, based on individual craftsman- 
ship and an almost negligible division of labour, 
we realise that the problem of inspecting a com- 
modity then scarcely arose. The craftsman knew 
instinctively, as the result of long experience and 
inherited skill, whether or not he had turned out 
a good job. He inspected his work as he went 
along, subconsciously rather than consciously, and 
in the nature of thingshis standard of inspection was 
the highest known—that which we commonly 
term ‘‘ one hundred per cent.” To-day, however, 
the manufacture of interchangeable piece parts on 
a@ mass-production basis, allied with the bulk 
purchase of raw materials and of both semi- 
finished and finished products, demand a growing 
expenditure of time, effort, and money on the task 
of maintaining an ever-watchful eye upon the 
quality of our commodities. At the same time the 
old-time standard of 100 per cent. inspection, 
where it is not at the outset physically impossible 
of achievement, e.g., in material testing of a 
destructive nature, has perforce been abandoned 
in the interests of economy. To submit every 
piece part, every item of product, to a detailed 
inspection at each stage in the manufacturing 
process, is simply unthinkable under modern 
conditions of qual.ty production. 

We cannot both have our cake and eat it. 
The greatest material happiness of the greatest 
number, that triumphal banner under which mass 
production will one day march us into the Age of 
Plenty, inevitably carries with it a certain loss of 
that absolute confidence in material quality which 
characterises craftsmanship. In order that we 
may have quantity we must be prepared to sacrifice 
not quality itself, but a degree of assurance 
amounting to certainty that a particular standard 
of quality is being maintained throughout the mass. 
Certainty in inspection must make way, in other 
words, for probability. Yesterday—100 per cent. 
inspection ; to-day—sampling inspection. 


THE STATISTICS OF RANDOM SAMPLING 


It is ope thing to judge the quality of any product 
by inspecting every item ; it is quite another thing 
to judge product quality by inspecting only a 
sample of the whole. In the former case our know- 
ledge of quality grows item by item, becoming 
certain by the time the last item of product has 
been inspected, when this knowledge can be stated 
precisely. In the latter case, our knowledge 
perforce remains uncertain ; it can only be stated 
in terms of a probability. Even then, however, 
there are two kinds of probability to be con- 
sidered. To take a concrete example by way of 
illustration :— 

Case 1.—A tray contains a batch of 1000 stamp- 
ings. It is known that 100 of these are defective. 
If a sample of 10 stampings is selected at random 
from the batch, what is the probability that the 
sample will contain 2 defective stampings ? 

Case 2.—A tray contains a batch of 1000 stamp- 
ings, of which some unknown number are defec- 
tive. In a sample of 10 selected at random from 
the batch, 2 stampings are found to be defective. 
What is the probability that the batch includes 
100 defective stampings ? 

In the first case we are arguing from the batch, 
whose characteristics are known, to the sample, 
about which we then ask a probability question 
(direct or a priori probability). In the second case 
we are arguing from the sample, whose charac- 
teristics are given, to the batch, about which we 
ask a corresponding probability question (inverse 
or a posteriori probability). Without going very 
deeply into the philosophical nature of the dis- 
tinction between these two cases, it is evident that 
the two probabilities are of different order. The 
first case involves the ordinary theory of probabil- 
ity and is calculable in a unique manner. But 


the latter is not amenable to calculation without 
some assumption as to the nature of the batch ; 





for that batch is but one among countless batches, 
any one of which could have yielded the sample 
in question. The second case, in fact, involves a 
modified law of probability, which virtually repre- 
sents the probability of a probability—a probability 
at second hand, as it were. There is the probability 
that the sample came from a batch of certain 
unknown characteristics, and there is allied to it 
the further probability that just this particular 
batch out of countless possible batches yielded the 
sample of given characteristics. 

In sampling inspection the distinction between 
the above two types of probability must always be 
kept in mind. Where nothing is known regarding 
the quality of a product except what can be 
inferred from a random sample, ¢.g., in consumer’s 
inspection of a statistically uncontrolled product, 
the problem of setting up an appropriate sampling 
plan is one of considerable difficulty and need not 
be considered here. On the other hand, where 
information of a general kind is available regarding, 
product quality, over and above that obtained 
from a random sample, it is possible to apply 
sampling distribution theory in the planning of 
inspection procedures. This theory enables us to 
derive the frequency distributions of such statistics 
as the average 2, standard deviation a, or fraction 
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defective p for samples (of size n) from the corre- 
sponding distributions for batches (of size N), 
provided the product quality is in a state of 
statistical control. In our discussion of quality 
standards it became apparent that certain statistics 
are more efficient than others; for example, the 
average & has a decided advantage over the fraction 
defective p.2, Nevertheless, the fraction defective 
is the only possible measure of quality available 
in those cases where the quality characteristic 
is an attribute—that is, a feature which auto- 
matically segregates items of product into two 
mutually exclusive categories (e.g., defective and 
non-defective). For this reason the majority of 
sampling inspection plans are based on the use 
of the fraction defective. 

Consider a product whose quality is statistically 
controlled so as to yield an average fraction 
defective p. If a sample of n items be selected at 
random from a batch containing N items of pro- 
duct, the fraction defective p in the sample will 
be found to differ from the value p. In fact, for 
successive samples the observed values of p will 
fluctuate around p in accordance with the normal 
law of random variation defined by equation (5). 
The range of variation in the observed fraction 
defective p is a function of the sample size n 
(and, to a lesser extent, of the batch size N) 
and of the probability associated with that range. 
For example, the range within which we may 
expect 99-73 per cent. of the observed values of 
p to lie is given by 


it ih P (l—p) 
p=pxi3 y/o 


where k=V(N—n)/(N—1), the correction factor 
which takes the size of the batch into account. 
If N is large and the ratio n/N is less than, say, 


(15) 





10 per cent., then the factor & may be taken 
as unity without appreciable error. Fig. 12 shows 
the expected range of variation in p as given by 
equation (15) with kK=1 and p=0-05. Referring 
to the case of a user of die castings who requires 
material having a minimum tensile strength of 
45,000 lb. per square inch, discussed in connection 
with Fig. 10,? the average value p=0-05 would be 
obtained if the producer’s quality were statistically 
controlled with reference to a level z=47,300, as 
indicated by the inset diagram of Fig. 12. In 
other words, if the producer’s output maintained 
an average quality represented by a tensile 
strength of 47,300 lb. per square inch, then 5 per 
cent. of the castings produced would be expected 
to have a tensile strength of less than 45,000 lb. 
per square inch. However, if the user of these 
castings were to examine 170 of them selected at 
random his findings would reveal anything from 
0 to 10 per cent. of this sample having a tensile 
strength below 45,000 lb. per square inch, even 
though only 5 per cent. of all the castings pur- 
chased from his supplier are expected to fall below 
that standard. For smaller samples the fluctuation 
in the observed values of percentage defective— 
here the percentage of castings having sub-standard 
tensile strength—about the 5 per cent. level 
would be much greater than this, while for larger 
samples the fluctuation would gradually become 
less. 

The above considerations, implicit in the 
stat stics of random sampling, are applicable to 
two important spheres in which sampling inspec- 
tion can benefit the engineer : 


(a) Specification of Standard Quality.*—In 
purchasing specifications, for example, sampling 
inspection technique provides a means for 
laying down rules of procedure which take into 
account the chance that unsatisfactory material 
will be accepted (consumer’s risk), and the 
chance that satisfactory material will be rejected 
(producer’s risk). The efficiency of such speci- 
fications depends to a large extent on the choice 
of a particular sampling inspection plan. 

(b) Quality Control in Manufacture.*—Con- 
trolling the quality of products yielded by mass 
production processes is made possible by the 
statistical analysis of sampling inspection data. 
The manufacturer's inspection of his own 
product at successive stages in the production 
process has as its chief aim the securing of the 
maximum degree of quality control compatible 
with manufacturing economy. 


From an economic standpoint the latter aspect 
of sampling inspection technique is probably 
the more important, although the former has had 
a tendency to receive the greater emphasis in 
literature devoted to the industrial applications 
of the statistical method. 


SAMPLING INSPECTION FOR CONSUMER 
PROTECTION 


An increasing proportion of standard specifica- 
tions nowadays include so-called sampling clauses 
which constitute, in effect, rules of procedure and 
analysis for sampling inspection. ‘The object of 
such clauses is to give to the consumer a pre- 
determined degree of assurance that material 
purchased in bulk conforms to certain require- 
ments laid down in the specification. By way of 
illustrating the application of statistical methods 
to this form of sampling inspection, let us consider 
the problem of establishing an economical inspec- 
tion plan whose immediate purpose is to eliminate 
batches of material whose quality is unsatis- 
factory. For simplicity we shall take the fraction 
defective as our quality criterion, so that an un- 
satisfactory batch is defined as one containing 
more than a specified proportion of defective pieces. 
This limiting value, p,, of the fraction defective p, 
will be referred to shortly as the “ quality limit.” 
Its magnitude is, in general, small and decided by 
economic considerations on the part of the con- 
sumer. In view of the fact that the consumer 
judges the quality of a batch by inspecting only a 
sample, drawn at random from the batch, it is 
clear that he runs a certain risk of accepting as 
satisfactory batches whose fraction defective p 
exceeds the quality limit p,. He will therefore 
protect himself by stipulating that not more than 
a specified proportion of the batches delivered to 
him shall be of unsatisfactory quality. This pro- 
portion is termed the “ consumer’s risk,” and is, 
in fact, the probability, Po, that a batch of limiting 
quality will be passed as acceptable by the inspec- 
tion plan. This concept of risk thus gives the con- 
sumer unconditional assurance that his chance of 
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accepting as satisfactory a batch of unsatis- 
factory quality shall not exceed some definite 
magnitude. 

It can be shown‘ that the two requirements 
specified by assigning numerical values to the 
quality limit p, and the consumer’s risk P, can 
be satisfied with a large number of different com- 
binations of sample sizes and acceptance criteria, 
but that there is one particular combination which 
entails the minimum of inspection effort. Fig. 13 
shows the relation between the acceptance risk P 
and the percentage defective p in the case of 
batches each consisting of 5000 individual items, 
and for a quality limit p,=3 per cent. and a con- 
sumer’s risk P,=10 per cent. Each curve in 
Fig. 13 relates to a particular pair of values of the 
‘acceptance number ’’ c, and the sample size n, 
which satisfies the given conditions. By the term 
acceptance number is understood the allowable 
number of defective items in the sample. This 
number constitutes the quality criterion discrimi- 
nating between satisfactory and unsatisfactory 
batches. In other words, if the number of defective 
items found in a sample of size ” is equal to 
or less than the acceptance number c, the batch is 
satisfactory ; if this number is exceeded the batch 
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is unsatisfactory. In the former case, the batch 
will be accepted. But in the latter case the con- 
sumer has the choice of two alternatives, viz., 
(1) he may reject the batch, or (2) he may subject 
the remainder of the batch to a detailed inspection 
80 as to eliminate the defective items in the batch. 

The first alternative calls for no comment. In 
the interests of inspection economy, however, the 
combination of c and n giving the smallest sample 
size would normally be chosen (A in Fig. 13). 
The second alternative is the more preferable from 
the point of view of a co-operative policy as 
between producer and consumer. In order to 
decide which combination of c and n to choose, we 
shall introduce the further requirement that the 
aggregate inspection effort shall be a minimum for 
product whose “expected quality level,” p, has 
a predetermined value. This concept arises 
naturally under conditions in which the manu- 
facturing process is statistically controlled, when 
the expected quality level becomes simply the 
level aimed at by the producer. This quality level 
—or “ process average,” as it is often termed—can 
generally be estimated from data obtained in the 
past, which the producer will have used (in the 
form of quality control charts) to assure himself 
that the product quality remained in a state of 
statistical control.* Fig. 14 illustrates this second 
requirement in the case of Fig. 13, and where the 
expected quality level is p=0-5 per cent. The 
average amount of inspection, #.c., the aggregate 
inspection per batch in the long run, is here made 
up of two parts—(1) the number of items inspected 
in the samples, and (2) the number of items 
inspected in the remainder of those batches which 
fail to pass the acceptance test based on examina- 
tion of a sample. These two parts are indicated 


areas respectively. It is seen that the particular 
combination of acceptance number and sample 
size giving the minimum of inspection effort, in 
this case the minimum average number of items 
inspected per batch, is that for which c=4 and 
n=265 (E in Fig. 13). With a sampling inspection 
plan of this type, therefore, the producer’s expected 
quality is utilised in a manner which minimises 
the consumer’s inspection effort without in any 
way affecting the degree of consumer protection 
afforded by the specified requirements as to quality 
limit and consumer’s risk. As a result, it is in the 
producer’s interest to maintain his quality level 
as high as possible. For the inspection plan auto- 
matically increases the consumer’s inspection effort 
as the quality of the product degenerates. 


SAMPLING INSPECTION IN QUANTITY 
PRODUCTION 


Sampling plans of the type considered above 
lend themselves particularly to the inspection of 
material which is produced more or less con- 
tinuously on a quantity basis, as, for example, 
in the mass production of interchangeable piece 
parts. This aspect of sampling inspection technique 
has in the past perhaps received less attention 
than has the theory of random sampling in relation 
to consumer protection and to the specification 
of objective standards of quality. As a leading 
authority on this subject has remarked : ‘“‘ Inspec- 
tion is valuable as a measuring instrument when 
used solely for the purpose of separating bad parts 
from good. But its greatest value and fundamental 
purpose is to provide information which will 
assist in controlling quality.’’> As far as consumer 
protection is concerned, the particular inspection 
routine adopted by the manufacturer in his pro- 
duction process is of little moment, except in so 
far as “ the development and application of what 
might be termed scientific methods of sampling 
inspection rest first and foremost on the introduc- 
tion by the producer of a programme of statistical 
control, covering each step of the process from the 
raw materials to the finished product.” At the 
same time, it is in the manufacturer’s interest to 
select the most economical inspection routine. 
From the point of view of quantity production, 
therefore, the technique of sampling inspection 
subserves the dual purpose of establishing economic 
levels of quality at successive stages in the pro- 
duction process and of controlling quality at 
these levels. 

It is convenient for this purpose to interpret 
quality as a proportion defective. In those cases 
where the quality characteristic in question is 
an attribute there is, of course, no alternative 
interpretation. But in those cases where the 
quality characteristic is a variable, whose values 
refer to a continuous scale of measurement and 
which thus pertain to a frequency distribution, 
quality may be interpreted either in terms of 
some statistic of that frequency distribution 
(e.g., the average or the standard deviation), or 
as the proportion of observed values lying outside 
some predetermined limit. If this limit is chosen 
to form the line of demarcation between a defective 
and a non-defective product, then the resulting 
interpretation of quality is one of a proportion 
defective. Inspection plans based on the first 
interpretation are said to follow the ‘‘ method of 
variables,’’ while those based on the second follow 
the ‘‘ method of attributes.” Although it is by 
now generally realised that the method of variables 
leads to the same efficiency of discrimination 
between satisfactory and unsatisfactory quality 
with only one-half to one-third the inspection 
effort required in using the method of attributes,® 
the latter method is still very widely used in 
analysing and interpreting data for the purpose 
of establishing sampling inspection plans. 

The use of sampling inspection technique in 
controlling quality with reference to some aimed-at 
level has already been discussed.* We shall 
consider, finally, the use of this technique in 
establishing economic levels of quality at which to 
aim. Sampling plans having this object in view 
generally commence by ensuring that the per- 
centage of defectives passing on to the next stage 
in the production process shall be automatically 
restricted to some desired low value, termed the 
“average outgoing quality limit.”” The further 
requirement is then introduced, as in the case of 
inspection plans for consumer protection, that 
the amount of inspection necessary in the long 
run to maintain the outgoing quality at this 
level shall be a minimum. Sampling plans on 
this basis can then be drawn up in tabular form, 
showing the appropriate relations between batch 





in Fig. 14 by the horizontally and vertically shaded 





average” p (i.e., the average incoming quality), 
and the acceptance number c and sample size n 
for both single and double sampling.’ The follow- 
ing table is a small part of the universal double 
sampling plan which has been in use for more 
than a decade by the manufacturing organisation 
of the Bell system :— 





Average outgoing quality limit=0-5 per cent. 














Process average = 0- 1-0-2 per cent. 
Batch size N. | First sample. Second saniple. Pls 
per cent. 
ny. Cy. Nq. | My +N. Ce. 

1- 50} 30 0 . * * 5-0 

51- — 50 0 20 70 1 4:2 
101- 201 70 0 30 100 1 3-5 
201- 300} 80 0 40 120 1 3-1 
301- 400} 85 0 45 130 1 3-0 
401-— 500} 90 0 50 140 1 2-9 
501— 600) 95 0 50 145 l 2-8 
x ” * * *| * x * * x * a x * « * a 
50,001-100,000} 180 1 455 635 6 1-6 























* Single sampling only. 


Here n, and ¢, have the same significance as 
n and c in the case of Fig. 13. If the number of 
defects found in the first sample (n,) exceeds ¢,, 
a second sample (n,) is taken. If the number. 
of defects found in the first and second samples 
combined (n,+m,) is equal to or less than the 
acceptance number c,, the batch is passed on to 
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the next stage in the production process. On the 
other hand, if the number of defects so found 
exceeds c, then the remainder of the batch 
(N—n,—n,) is subjected to a detailed inspection 
and all defective items are removed before the 
batch is allowed to pass on. The use of such an 
inspection plan thus guarantees that no matter 
what the incoming quality (process average) 
might be, the average outgoing quality will not 
exceed a predetermined value. The part repro- 
duced above relates to an incoming quality of 
from 0-1 to 0-2 per cent., and an outgoing quality 
limit of 0-5 per cent. The last column in each 
such sub-section gives the quality limit p, asso- 
ciated with a consumer’s risk Pp>=0-1 (ef. Fig. 13), 
and serves as a guide to the choice of sampling 
iaspection procedures for consumer protection. 

The reduction of sampling distribution theory to 
tables of the type depicted above is of vital import- 
ance to the practical success of sampling inspection 
plans. Above all, such a procedure furnishes the 
shop inspection organisation with precise and 
unequivocal information as to the details of the 
sampling plans required to meet any given con- 
ditions. Sampling inspection carried out along 
such lines is, without a doubt, of incalculable 
benefit to well-organised mass production. Accord- 
ing to Shewhart, the annual savings accruing to the 
Bell system from process inspection of the t 
considered above more than justifies all the atten- 
tion that has been given by its research organisa- 
tion to the application of statistical methods to 
large-scale manufacture. 

* * * x 

In this discussion of statistical methods and 
their bearing on modern engineering practice, the 
endeavour has been made to familiarise the engi- 
neer with the fundament&l concepts underlying 
the statistician’s technique and to indicate briefly 
how that technique may with advantage be intro- 
duced into each of the three basic stages in the 
process of mass production—specification, manu- 





size N, the expected quality level or “ process 





facture, and inspection. The classical theory of 


406 


THE ENGINEER 


Dero. 27, 1940 








statistics developed at the hands of Laplace, Gram, 
Charlier, Thiele, Tchebycheff, Edgeworth, Pearson, 
Neyman and others, essentially constitutes a body 
of knowledge enabling the engineer to make valid 
predictions as to the future outcome of a repetitive 
operation obeying the laws of chance. The theory 
of statistical control associated with the name of 
Shewhart, in turn enables the engineer to analyse 
his production processes with a view to eradicating 
assignable causes of variability in repetitive opera- 
tions, until such operations reach that state of 
maximum control in which they obey laws of 
chance. Finally, the theory of random sampling 
developed by such men as Bernouilli, “‘ Student ” 
(W. S. Gosset), Romanovsky, Fisher, Snedecor, 
and Craig, provides the engineer with the all- 
important means of drawing valid conclusions as 
to the nature of a product on the basis of data 
obtained from a sample. This technique of statis- 
tical inference, as it is commonly termed, is 
perhaps the most vital of all, since, from the view- 
point of the statistician, all engineering data can 
only be regarded as a sample representative of a 
virtually infinite whole. 

The engineer must, however, always be on his 
guard when it comes to applying statistical 
methods to his problems. For he is accustomed to 
thinking of his world as precise in its funda- 
mental concepts, exact in its working principles, 
and completely predictable in its behaviour. By 
and large, this habitual view of the engineering 
world is, of course, a sound one. But a surprisingly 
large part of this world is governed by chance, a 
concept whose philosophical implications are 
beyond the ken of customary engineering thought 
and training, and it is in this strange realm that 





the statistician can help the engineer, both as a 
guide and a map maker. Shewhart has summed up 
the situation in a sentence: “ The basic contribu- 
tion of statistics to the science of engineering is an 
improved scientific method to fit the world of 
probability in which we live.” Provided the engi- 
neer does not overstep, in his enthusiasm for a 
new and powerful tool, the bounds imposed by the 
philosophical nature of statistical inquiry, he 
need have no fear of reaching conclusions that flout 
all the dictates of common sense. In the words of 
another American statistician: ‘‘ The statistical 
method . . . is not a substitute for, but a humble 
aid to the formation of scientific judgment. Only 
with this philosophy in mind may we truly hope, 
with care, to avoid, in the main, being classed in 
the superlative category of that oft-cited sequence 
of liars, damned liars, and statisticians ! ” 
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Arc Suppression Coils 





Ape beter long neglected by British engineers, 
t4 the are suppression coil, also known as the Peter- 
sen coil, has proved itself in America, on the Continent 
and more recently in England to be extremely effec- 
tive in reducing the number of interruptions of supply 
due to earth faults on overhead and underground 
transmission systems. Statistics show that well over 
70 per cent. of all line faults are earth faults, or, at 
any rate, begin as earth faults, and also indicate that 
95 per cent. or so of all earth faults would be harmless 
and would cause no interruption of supply if the arc 
could be suppressed and the follow-through of the 
power arc prevented. Many tests both in England 
and abroad have shown that the arc suppression coil 
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amount to zero by vectorial addition, but will be as 
shown in the figure—i.e., approximately three times 
the value of one phase normal capacity current. 

The are suppression coil is so designed that this 
capacity current is of the same magnitude as the 
reactive current which flows through the coil due to 
the earth fault on the line, but is 180 deg. out of 
phase with it. The vectors’in Fig. 2 show that the 
resultant of the capacity currents (IC @ and IC b) 
is equal and opposite to the reactive current (I P), 
so that no current would then flow through the fault. 
Actually, this is an ideal condition, and is never fully 
realised, owing to the fact that the capacity and 
reactive currents are never quite at zero power 
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PRINCIPLE OF OPERATION OF ARC SUPPRESSION COIL 


is capable of doing this work, and its value to the 
supply engineer is thus obviously very great. 

The principle is simple, and is illustrated diagram- 
matically in Fig. 1, which shows a transmission line 
in the normal state. There are the small capacity 
currents, I C a, I C b, and I Cc, the resultant of which 
is zero when added vectorially, so that no current 
normally flows in the earth connection in series with 
which is connected the arc suppression coil P, con- 
sisting of a tapped reactance of special design. Now 
suppose that an earth fault F occurs on phase C. 
The conditions will then be represented as shown in 
Fig. 2. The phases A and B are raised to the full line 
voltage above earth, so that their capacity currents 
(I Ca and IC b) are correspondingly increased to v3 
times their previous value, while there is now no 
capacity current ICc, since phase C is at earth 
potential. The capacity currents will now no longer 


factor, due to certain extraneous losses, such as 
corona and leakage, and the loss components of the 
arc suppression coil. However, the variation is 
slight, and is never sufficient to allow the actual 
earth fault current to reach a value which will permit 
a sustained or destructive arc. The value of this 
residual current can be varied by tuning the react- 
ance. The coil is provided with a small range 0: 
tappings for this purpose, the tapping being selected 
to give the lowest residual earth current. Tuning is 
normally carried out by the makers on installation 
of the coil, but it is essential to check it from time 
to time by means of an ammeter in the earth circuit 
under artificial fault conditions, the tapping being 
selected to give the lowest reading. The setting will 
vary according to the total impedance in circuit in 
the system. This tuning of the are suppression coil 





results in a resonant condition of the circuit under 


fault conditions, and this resonance constitutes a 
further important advantage. In the case of transient 
faults—such as arcing earths due to swinging con- 
ductors, &c.—the resonance of the circuit causes the 
line-to-earth potential to be reapplied at the fault 
in a gradual manner after the fault has cleared, the 
recovery of voltage taking up to one second or so, 
and the residual earth fault current dying out slowly, 
by reason of the damping of the resonance by the 
ohmic resistance of the earth circuit. The delay 
thus caused in the re-establishment of the full 
potential allows the ionised air caused by the initial 
arc to disperse, and lessens the likelihood of the are 
restriking. 

In the matter of rating there are two alternatives. 
The first is to have the arc suppression coil rated for 
only a short period—say, five minutes—under fault 
conditions, and to switch out the faulty line after a 
few seconds’ delay; or, secondly, to have the coil 
continuously rated and to allow the line to remain 
alive with one phase earthed until it is convenient 
to repair it. In the first case the arc suppression coil 
would be shunted by a short-circuiting switch 
operated by a relay having a time delay of several 
seconds. This would allow the coil to clear any 
transient faults without interruption, while if a sus- 
tained fault occurred the short-circuiting switch 
would operate to cut out the coil and allow the 
normal Merz-Price protection to isolate the faulty 
section. In the second case, however, it will be 
evident that Merz-Price balance protection would 
not operate, since the fault current is reduced to a 
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FIG. 3—ARC SUPPRESSION COIL 


value insufficient to ogee the relays in order to 
maintain continuity of supply. In the event of a 
second earth fault developing, and causing a phase- 
to-phase short circuit, the Merz-Price system would, 
of course, operate, but some method of indicating the 
presence of an earth fault is necessary, for without 
this, such a fault might exist almost indefinitely 
without being noticed. 

In general, it may be said that where a duplicate 
supply is available, on ring-main systems, for example, 
it is preferable to install a short-time rated coil. 
Immunity from interruption due to transient faults 
is achieved by this method, and it is worth while for 
this reason alone, particularly in the case of overhead 
lines. On lines where no duplicate supply is avail- 
able, it is permissible to use a continuously rated coil 
and to allow persistent faults to remain in circuit 
until it is convenient to cut off the supply. This 
plan, indeed, has been followed on many occasions 
with a dead earth on one phase and no damage 
whatever has resulted because the residual earth 
current which flows is so small. One point, however, 
must be considered if a continuously rated coil is 
contemplated, and that is the question of telephone 
interference. It is probable that if interference is 
likely, the short-time alternative will have to be 


f| adopted. Co-operation with the Post Office autho- 


rities is always advisable in such cases. 

The calculation of the size of coil required is a 
somewhat complicated matter, since it depends upon 
the capacitance to earth of the whole system to be 
protected. This can be determined from statistical 
data on the characteristics of the cable used and the 
height, spacing, sags, &c., of the overhead lines, but 
allowance must be made for the self-capacitance of 
apparatus connected, for adjacent buildings and 





other factors. In view of these extraneous influences, 
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it is generally preferable to determine the capacitance 

by actual experiment. This determination may be 
carried out section by section. Each section is taken 
in turn, and energised from an independent trans- 
former or generator operating with unearthed neutral. 
An artificial earth-fault is applied in turn to éach 
phase; and the current flowing in the fault is measured 
by means of an ammeter. Sections having an earth 
capacitance current of up to 5 amperes have been 
found to be convenient units. By this method any 
out of balancée’of the capacitances is shown up and 
can be remedied by transposition of conductors or 
other means. 

The construction of the arc suppression coil is 
based upon oil-immersed transformer practice, and 
comprises a single winding on a stalloy core of special 
design. A small auxiliary potential winding may also 
be included in the design where required for such 
purposes as operating a shunted circuit breaker or 
for supplying an indicating or recording meter. The 
latter is a useful accessory, since it gives a graphic 
record of the number of faults which have been 
cleared by the are suppression coil. Change of 
tappings is provided for by an off-load tapping 
switch, usually operated by a handle or wheel external 
to the tank and provided with means for locking at 
any tapping. A conservator tank is fitted or omitted, 
according to the purchaser’s requirements. 

One of the best-known makers of arc suppression 
coils in Great Britain is the Hackbridge Electric Con- 
struction Company, and a typical unit of the com- 
pany’s manufacture is illustrated in Fig. 3. It will be 
noted that its general appearance closely resembles 
that of a transformer, but that only one H.T. terminal 
is necessary, the other terminal being a lightly insu- 
lated earth terminal. Other fittings shown in the 
illustration are the conservator, explosion vent, 
silica gel breather, the hand wheel of the tapping 
switch—for turning the coil—and the recording 
ammeter mounted in a steel case on the side of the 








Wind Screen Wiper for Railways 





In view of comments made by Mr. Edward Livesay 
in these columns on the need for wind-screen wipers 
in locomotive cabs, our readers will be interested in 
a@ wiper described in the May issue of the Metro- 
politan-Vickers Gazette, which, although apparently 
designed primarily for electric stock, ought to be 
satisfactory on locomotives. The wiper follows the 
design familiar on motor-cars ; but, as will be seen, 
is of very robust construction. The “motor” is 
interesting. The dust and soot which tend to settle 


‘on the cab windows of locomotives have made it 


necessary in some cases to direct jets of water on to 
the glass to make wipers effective. Otherwise they 
simply smudge the glass. The motorist knows this 
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FIG. 1—DIAGRAM OF AiR ENGINE 


trouble, too, and uses a duster occasionally, which 
the locomotive driver cannot do. There is no pro- 
vision in these wipers for such jets, but no doubt they 
could be arranged without much difficulty. 

The wipers can be operated by compressed air at 
standard pressure from the air brake supply, so that 
they can be used on diesel-driven railcars or steam 
locomotives and are not confined to electrically 
driven rolling stock. 

The following is a description of the larger and 
heavier of two types made by Metro-Vick. 

The arrangement consists of a self-acting air 
éngine which is mounted inside the cabin, from 
which a driving spindle for the wiper arm passes 
through the framing to the outside of the coach, a 
brass bush being used to exclude moisture. The 
wiper arm is hinged and adjustment is provided to 
bring the wiper blade into contact with the glass, 
the blade itself being equipped with a rubber squeegee, 
which is reversible by undoing a few bolts. The 
weight of the arm is balanced by a tension spring 
arranged on the outside of the coach, and a screw- 
down needle valve to regulate the starting and speed 
of operation is included as part of the equipment. 

The air enginé is shown diagrammatically in Fig. 1 
and operates as follows :— 

In the cylinder is a double-ended piston, at the 
extremities of which are two projections A, A,. The 
cylinder ends are not solid, i consist of flexible 
diaphragms B, B,. At each 6nd of the cylinder is a 
valve box ©, C,, fitted with ball valves D, D,, which 
are actuated by push rods Hi, E,, fixed to the dia- 





phragms. The valve boxes are connected by pipes to 
e ch end of the cylinder and to the air supply, as 
shown, and can exhaust through the inner valve 
seatings along the spindles E and F,. 

When the supply pipe is coupled to the air pressure 
system compressed air will flow past the valves, 
forcing the balls D, D, on to their inner seats and 
passing through the pipes into the cylinder ends 
F, F,. Air pressure mounts up at a different rate in 
the two ends of the cylinder, due either to the position 
of the piston or to minute differences in the valve 
ports or the piping. Consequently, as the diaphragms 
are deflected at a definite air pressure, one is deflected 
before the other. Assume that B is deflected first. 
Then valve D is immediately changed from its inner 
seat to its outer, thus cutting off cylinder F, from the 

















FiG. 2—WIPER AS FITTED TO MoTOR COACH 


air supply and connecting it to atmosphere through 
the port surrounding spindle E. The pressure in 
cylinder F is, however, still maintained and the piston 
accordingly moves from right to left. When the pro- 
jection A, reaches diaphragm B, it deflects it. The 
ball D, is thus transferred to its outer seat, cutting 
off the air supply to cylinder F and connecting it to 
atmosphere. When the pressure in F has decreased 
to a definite value D is forced by the air supply on to 
its inner seat and air is supplied to F, cylinder. The 
piston now moves from left to right, the diaphragm 
B, being still held in the deflected position by the air 
pressure. In this manner a continuous reciprocating 
motion is produced until the air supply is interrupted. 

The illustrations Figs. 2 and 3 show one typical 
design, but various modifications are available to 
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FIG. 3—-WiIPER ARMS AND MOTORS 


suit different requirements as to length of blade, 
shape of arm, angular movement, &c. 

The ball valves are made of stainless steel and are 
fitted in gun-metal boxes. The cylinder is also of gun- 
metal. The diaphragms are of leather, adequately 
shrouded to prevent undue distortion. As the valve 
travel is only about sin. the diaphragm has only 
light duty and will last indefinitely. 

The two adjusting screws on the valve boxes 
control the maximum speed of the engine. It is 
desirable that the speed should not be too high, 
otherwise damage might occur to the wiper arm. The 
screws are adjusted and locked before the apparatus 
leaves the company’s works and should not be altered. 

A small hand wheel actuating a fine needle valve is 
provided to enable the motorman to adjust for any 
speed up to the maximum for which the apparatus is 
set. 

The wiper arm is hinged and provided with an 
adjusting screw to regulate the pressure of the blade 





on the window. When fitting, care should be taken 
to ensure that. the eylinder les square so that the 
rubber in the blade touches the window evenly over 
the whole of the stroke. Further, the balance spring 
should be so adjusted that the operation of the arm 
is even and regular. This spring is adjusted by 
rotating the spring itself as the keeps are provided 
with right and left-hand threaded bolts. 

In May orders for over 2500 wipers of the type 
described above had been received from _ the 
Southern Railway, L.N.E.R., L.M.S.R., and Polish 
Railways. 








Sixty Years Ago 





A MemoriAL TO RANKINE 


In our issue of December 31st, 1880, we reviewed 
a collection of Macquorn Rankine’s miscellaneous 
scientific papers, which, under the editorship of Mr. 
W. T. Millar, had just been published by Charles 
Griffin. We confessed to a feeling of diffidence in 
attempting to review the work on the ground that 
Professor Rankine was for many years on the staff 
of THz ENGINEER and that more than one of the 
papers in the volume had first appeared in our 
columns. We did not wish, we said, to be accused of 
imitating those daily papers whose fullest and most 
favourable notices were always reserved for the works 
of their own employees. In these circumstances we 
contented ourselves with giving a lengthy summary 
of the contents of the work. It was truly an amazing 
collection and revealed at once the breadth and 
originality of Rankine’s mind, the mind clearly of a 
master. The earliest paper in the volume was dated 
July, 1849, and was entitled ‘“‘ On the Elasticity of 
Steam and other Vapours.” In it Rankine for the 
first time introduced the practice of measuring 
temperature from absolute zero. It seems that he 
was at that time greatly interested in “a peculiar 
hypothesis respecting the molecular constitution of 
matter.” In the third paper of the collection this 
hypothesis was developed at length. This paper was 
entitled “‘ On the Centrifugal Theory of Elasticity as 
Applied to Gases and Vapours.” This “ centrifugal 
theory ’’ was alternatively referred to by Rankine 
as ‘‘ the hypothesis of molecular vortices.’’ His view 
was that each atom consisted of an elastic atmosphere, 
which was withheld from dissipation by attractive 
forces tending towards one nucleus or centre. The 
atmosphere might be either continuous or discrete 
and the centre might be either a real nucleus of a 
nature different from that of the atmosphere or a 
highly condensed portion of the atmosphere or 
merely a geometrical centre of condensation and of 
force. Actually Rankine assumed the atmosphere to 
be continuous and thought that it probably contained 
a great number of small vortices, each revolving 
round its own centre under the influence of the 
general attraction of the nucleus. Developing his 
theory, he suggested that radiant light and heat were 
motions of the atomic centres, the absorption of light 
and heat being explained by a transference of motion 
from the nuclei to their atmospheres and the emission 
by a transference of motion from the atmospheres 
to the nuclei. We pointed out that Rankine’s theory 
was 1.0t the same as the vortex-atom theory subse- 
quently developed by Sir William Thomson and 
‘** now much in favour among physicists.”” Kankine’s 
hypothesis of 1850, we said, had now been practically 
abandoned, but it could at least be regarded as the 
parent of all later speculation of the same kind... . 
The remainder of the collection dealt with further 
developments of the “‘ molecular vortex ” hypothesis 
and with many other subjects, notably with the 
science of thermodynamics, in the establishment of 
which Rankine played a leading part. As for the 
““ molecular vortex ” theory, we can say to-day that 
in it we can see many of the ideas concerning the con- 
stitution of the atom which subsequent research has 
led us to adopt. Thomson’s “ vortex-atom ” theory 
is certainly much more dead to-day than Rankine’s 
hypothesis. ... In order to avoid misunderstanding 
it may perhaps be as well to add that while Rankine 
contributed many articles, including a number of 
leading articles—published, of course, anonymously— 
to our columns, he was never actually a member of 
our editorial staff as we understand the term to-day. 








BartuM As A Luspricant ?—One of the research labora- 
tories of the General Electric Company of America has 
recently discovered that under certain conditions a film 
of metal is a better lubricant than is a lubricating grease 
or oil. The investigators have found that in a special type 
of X-ray tube, in which the target is rotated at high speed, 
a thin coating of metallic barium is an efficient lubricant. 
In the high vacuum demanded by X-ray tubes ordinary 
lubricants are out of question, since any vaporisation of 
the lubricant spoils the vacuum and renders the tube 
useless. Use of the barium as a lubricant has made 
possible a tube which not only operates much more quietly 
but also one in which the bearing life is much longer, 
promising more economical X-ray diagnostic work. A 
number of other metallic films were found to have possi- 
bilities as lubricants, but barium proved to be the most 
successful. 
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DIRTY STEAM 


In the days before power station practice had 
advanced beyond reciprocating engines working 
at about 150 Ib. pressure, one never heard com- 
plaints about dirty steam. The steam might 
have been wet—indeed, it often was—and accidents 
due to a slug of water passing over with it and 
damaging an engine were not unknown; but so 
far as anybody was aware all solid matter carried 
by the feed water into the boilers would remain 
in them until discharged through the blow-off 
cocks. This comfortable belief had to be revised 
about the time that steam turbines began to 
replace reciprocating machinery. Although steam 
pressures were then still quite low and boilers 
were moderately rated, it was not unusual to 
find the turbine blades becoming progressively 
choked with soft calcareous material which might 
accumulate to such an extent as to reduce notice- 
ably the output of the machine. The substance, 
though soft enough to be cut by the fingernail, 
was sufficiently tenacious to adhere to the moving 
blades in defiance of both centrifugal force and 
the action of the steam. Deposits of this kind 
became in time one of the accepted incidents 
of power station life, and a good deal of attention 





has been paid, not only to methods of removing 
them, but to the possibility of avoiding them 
altogether. Their origin, of course, lies in matter 
dissolved or suspended in the boiler water. With 
chemically pure feed water there could be no 
deposit in the turbines ; but boilers are not fed 
with chemically pure water, nor are they ever 
likely to be. Such purification as the water gets 
is directed mainly to the elimination of salts 
which would cause scale on the heating surfaces, 
and to the maintenance of the degree of alkalinity 
that experience has shown to be desirable. The 
consequence is that there are always salts in 
solution, and in some way or other these get 
carried over by the steam to form a deposit in 
the turbine blades. What apparently happens 
is that the steam carries droplets of entrained 
water into the superheater. There they are 


7} evaporated and the residual solids are swept 


forward in the form of dust mixed with a semi-fluid 
sticky solution of caustic soda which will adhere 
to metal surfaces. 

Chemical, physical, and mechanical factors 
are all involved in the problem of dirty steam. 
The physical aspect of the matter, especially as 
regards generation at high pressures, formed the 
subject of a lengthy paper read on December 13th 
by Mr. R. F. Davis before the Institution of 
Mechanical Engineers in London and reprinted 
in these pages. The mathematics of a steam 
bubble, to which the author devoted consider- 
able attention, may be quite interesting, but 
would not appear to be of much practical 
importance. No two bubbles will be formed 
under identical conditions. The nature and 
aspect of the heating surface, the circulation, 
depth, and purity of the feed water all affect the 
question, so that calculations relating to the 
behaviour of one bubble are hardly likely to be 
applicable to another without taking into account 
the effect of a lot of unknown variables. More- 
over, the broad conclusions to be drawn from 
calculations would seem to follow much more 
simply from general reasoning. With increasing 
pressure and temperature in the boiler, the density 
of the water will diminish and that of the steam 
will increase, until at the critical temperature of 
705 deg. Fah. the densities are equal, and water 
and steam are indistinguishable from one another. 
At a low pressure large bubbles will be formed, 
as can be seen by looking at ordinary boiling water. 
as| As the working pressure is increased the bubbles 
must become smaller and their rise through the 
water must become less rapid because the density 
of their contents is greater and that of the water 
is less. At the critical temperature and pressure 
we have a single homogeneous fluid in which any 
bubble formation at all is clearly impossible. 
Again, the smaller a bubble is, the more nearly 
spherical will it be at the moment of bursting, 
because the surface tension of its skin is larger in 
comparison with the deforming forces due to its 
buoyancy. When it bursts it appears from slow- 
motion photographs that failure takes place by 
the progressive tearing of the skin, rather than 
by anything in the nature of an explosion. The 
droplets expelled are not fragments of the skin, 
but are ejected from the surface of the mother 
liquid by the collapse of the depression in which 
the bubble rested. Mr. Davis proves that, other 
things being equal, the height to which the droplets 
are projected will be inversely proportional to 
the fourth power of the radius of the depression, 
so that small bubbles will be much more effective 
than large ones in projecting drops of liquid. It 
is the entrainment of these droplets in the main 
steam flow that gives rise to all the trouble of 
dirty steam. Since high steam pressure means 
small bubbles, it is evident that increased working 
pressures are conducive to contamination of the 
steam ; but, as Mr. Davis demonstrates, the height 
of projection is also proportional to the square 
of the surface tension, so that it is also clear that 
the progressive diminution of surface tension 
associated with increasing boiler temperature and 
pressure will exercise a contrary effect. Indeed, 
as the critical temperature is approached, we must 
come to a point when the projection of droplets 
will become inappreciable in spite of the smallness 
of the bubbles. 

It is difficult to say what practical lessons 





are to be learnt from the theory of bubble action, 
or how the most detailed knowledge of the 
behaviour of bubbles throughout their short exist- 
ence can help us to maintain clean steam. It 
would be ridiculous to suggest that the decision 
as to the working pressure of a power plant should 
be influenced by any consideration as to the theo- 
retical size of steam bubbles. We know that 
bubbles will be formed, and that in bursting they 
will cause spray, and the practical problem is to 
prevent this spray being carried away with the 
steam. An adequate water surface, with a con- 
sequent low steam velocity, is obviously advisable ; 
but there are limitations as to what can be done 
in this respect. Baffles designed to extract the 
water from the steam before it leaves the boiler 
are evidently useful, and arrangements can also 
be made for the outgoing steam to be washed by 
the incoming feed water, so that such moisture 
as it may carry off will at least be less harmful 
than that which it originally contained. All 
these things are well known to _boilermakers, 
who can usually be trusted to build a boiler for 
any output and pressure, which will supply com- 
mercially pure steam, provided that reasonable 
attention is paid to the purity of the feed water. 
The whole subject is, indeed, one in which accumu- 
lated experience is a svrer guide to good results 
than any endeavour to solve the problem by 
mathematical reasoning. 


Bombing from the Stratosphere 


Sryce the war started there has been a steady 
rise in the extreme height at which bombing 
attacks on this country have been carried out, 
and although, in consequence, the accuracy of 
aim has deteriorated the nuisance value remains. 
This makes it natural to wonder whether this 
tendency will continue, whether such attacks 
will be carried out in future not merely at the 
25,000ft. level, as they often.are to-day, but at 
very much higher altitudes, even 40,000ft. or 
50,000ft., and so well into the stratosphere and 
beyond the reach of most present-day aircraft and 
guns. This question is worth answering. 

The stratosphere is the name given to that 
part of the atmosphere in which the air tempera- 
ture no longer falls with height; on most days 
and in most parts of the world it begins at 
10 kiloms. (33,000ft.), and so continues up to the 
greatest heights of which we have knowledge. 
Flying at extreme elevations is no simple matter 
however since the fainting point even with the 
best pilots, breathing pure oxygen, is reached at 
45,000ft. By adopting the use of a pressure suit— 
the equivalent in man to supercharging in the 
engine—the present record height of 56,000ft. has 
been attained, a limit imposed in the end not by 
physiological effects on the pilot, but by structural 
considerations relating to the aeroplane and its 
engine. At such heights the atmosphere is 
nine-tenths vacuum to one-tenth of sea-level 
air, and even the electric ignition finds 
it difficult to function in the correct place. 
There are certain advantages in stratospheric 
flying, since one is then above icing conditions 
and is rarely hindered by clouds; but bombing 
accuracy suffers, since from 50,000ft. the time of 
fall of the bomb is as much as a minute, in which 
time the aeroplane—and bomb—may travel hori- 
zontally as much as 5 miles. Hence, at the moment 
of releasing the bomb the target will be almost 
11 miles away in a straight line from the pilot’s 
eye, and during the prior aiming period even 
farther off. At such distances the largest targets 
are difficult to recognise, and the chance, ever 
appreciable, of the wrong place altogether being 
bombed grows markedly higher. Moreover, despite 
the lesser air turbulence in the stratosphere, an 
aircraft flying fairly near its aerodynamic ceiling, 
as it would be, is an unsteady platform from which 
to take accurate aim whether with bomb or gun. 
We have spoken only of the use of pressure suits 
forsupercharging the lungs of the aircraft’s crew, but 
the wearing of such garments is a grave hindrance 
to the performance of necessary duties and it is 
usual nowadays to assume that a pressure cabin 
must be used instead. Development work in this 
direction has been attempted in many countries, 
though so far with little success ; but despite the 
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difficulty of guarding adequately against air 
leaks, particularly in the neighbourhood of the 
control rods, a hermetically sealed cabin is by no 
means impossible of construction. The serious 
difficulty is the provision of windows of such 
size and in such positions as to enable the pilot 
and his crew to detect and deal with hostile aircraft 
coming to the attack. Let it be assumed, however, 
that all such constructional difficulties have 
been somehow overcome, that a well-designed, 
roomy cabin is available, and that pumps are 
available to keep its pressure at least up to the 
level of what would be found in free air at a height 
of 10,000ft. We still have to face the serious 
risk of the entire loss of this pressure should the 
cabin be hit by a shell, whether fired from the air 
or from the ground. Not only would the pressure 
then be released, but it would be lost with exceeding 
rapidity. The effect of this on the bodies of 
the crew can be imagined; at one instant the 
pressure inside their lungs just balances the 
pressure outside their bodies; a moment later— 
when the shell strikes the cabin—the pressure 
difference between the lungs and that outside 
suddenly rises to at least half an atmosphere. 
The shell explosion can hardly fail to be followed 
by what can only be called the explosion of the 
unfortunate crew. Furthermore, since a leak in 
one part is as bad as a leak in any other, the whole 
of the surface of a pressure cabin must be reckoned 
as part of the lethal area of the craft, so making 
it an unusually vulnerable target. 

Hence, with its poor field of visibility, its lack 
of space, and its exceeding danger under gun fire 
from other aircraft’or from the ground, it must be 
conceded that there is little reason for such 
weapons to be regarded favourably for the carrying 
out of raids on this or any other adequately 
defended country. It is unlikely, therefore, that 
we shall be troubled with bombing from the 
stratosphere. 








Obituary 


SIR HARLEY H. DALRYMPLE-HAY 


We regret to have to record the death, on 
Tuesday, December 17th, of Sir Harley Hugh 
Dalrymple-Hay, who had since 1907 been in 
practice in London as a consulting engineer and 
who had for the greater part of his engineering life 
been particularly concerned with the design and 
construction of tube railways. 

Sir Harley was born in 1861. He received his 
education from a private school in Edinburgh and 
at the hands of Army tutors. Turning away from 
the Army, however, he began his true engineering 
education by becoming a pupil on the South Wales 
lines of ‘the Midland Railway. Later he became an 
assistant in the divisional office at Brecon and 
subsequently joined the engineering staff of the 
London and South-Western Railway. His first 
contact with tube railways appears to have occurred 
in 1894, for in that year he was appointed resident 
engineer for the construction of the Waterloo and 
City Tube Railway. For the construction of that 
tunnel he invented the hooded shield, an improve- 
ment of particular advantage for the kind of work 
required in tube driving. Later he was engaged 
upon the design and construction of the Bakerloo, 
Hampstead and Piccadilly tubes. In 1902 he was 
appointed Consulting Engineer to the Underground 
Railways and in 1907 he set up an independent 
practice as a consulting engineer in London. 
Among other works for which he acted as con- 
sulting engineer are the new Piccadilly Circus 
station, the Post Office London Tube Railway, 
opened in 1928, and various extensions to the tube 
railways, including some, work upon which was 
proceeding just prior to the present war. 

Though his chief labours lay with the tube rail- 
ways of London, Sir Harley did not confine himself 
to those works. In this country he designed and 
carried out a number of important works for 
corporations in connection with power stations, 
and only within the last few years he undertook 
the reconstruction and widening of the ancient 
bridge across the Thames at Richmond, a work 
successfully carried out without detracting from 
the appearance of the bridge and in spite of the 
fact that the foundations of the original structure 
were far from being all that could be desired. 
In 1921 he prepared a report on a scheme for a 
system of tube railways at Calcutta. Perhaps the 





boldest work with which his name is connected is, 
however, the tunnel, 573ft. long, under the River 
Hooghly in India, which carries the cables of the 
Calcutta Electric Supply Corporation to Howrah. 
This tunnel was completed in 1931. It was the 
first shield-driven iron-lined tunnel to be driven 
under a tidal river in the East. Many difficulties 
had to be overcome in its construction, not only 
as a result of the climatic conditons, but also 
because the work had to be carried out mainly by 
the use of unskilled labour and because for much 
of it high air pressures had to be employed. 

Sir Harley was a member of the Institution of 
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Civil Engineers, to the proceedings of which he 
made many technical contributions. He received 
his knighthood in 1933. 








Letters to the Editor 
(We do not hold ourselves responsible for the opinions of our 
correspondente) 


PROPAGANDA BY BOASTING 


Str,—Will you kindly allow me to make a few 
remarks on your leading article ‘‘ Propaganda by 
Boasting,” in your issue of December 13th? This 
article unfortunately contains some sentences which 
I am sure would never have been written had our 
Iron and Steel Institute been revisiting Diisseldorf 
or our Institution of Naval Architects been inspecting 
the shipyards at Hamburg. If engineers are to play 
their part in international affairs and to assist in 
‘“‘ planning the post-war world,” then it is essential 
that they should apply the scientific method of 
thought to every problem. I am afraid, however, 
the scientific method was not used by you, for you 
said things which under happier conditions would 
have been omitted. While the Nazis, like a horde of 
man-eating tigers, prowl all over Europe, it is 
difficult not to be prejudiced, but prejudice builds 
pyramids which are the tombs of truth. 

I am not here concerned with the nonsense of a 
“new order ”’ or of “‘ racial superiority,” but simply 
with truth and justice. In the article it is said that 
‘‘the Germans have done very little indeed as 
originators, but a great deal as plagiarists.’’ I wonder 
if that is the kind of thing Rankine said of Clausius 
or Kelvin remarked to Helmholtz? In his excellent 
book, “‘ Great Engineers,’ my friend Dr. Matschoss 
wrote that ‘technology is not confined within 
frontiers, and there is nothing in it that anyone can 
do entirely alone. The threads run from nation to 
nation and from generation to generation.” Is that 
not true? Another German writer said that “ all 
civilised nations have shared in the development of 
the natural sciences, the history of any one of which 
must be to a certain extent the history of a scientific 
freemasonry.” That, again, is a broad-minded un- 
prejudiced statement. Naturally we are proud of 
being the pioneers of the steam engine, but from 
whence did the knowledge underlying it come? 
Was it not through the discovery of the pressure of 
the atmosphere by an Italian, the invention of the 
air pump, and some striking experiments by a 
German and the construction of an explosion engine 
with piston and cylinder by a Dutchman? Science 
and engineering go hand in hand, and many minds, 





including German, have contributed to their advance- 
ment. At one time we were inclined to place German 
science on a pedestal. Our then idolatory was as 
foolish as our present disparagement. As to plagiar- 
ists, were Agricola, Kepler, Leibnitz, Gauss, Bessel, 
Kirchhoff," Bunsen, Helmholtz, Ohm, Liebig, and 
Werner von Siemens not great creators? If Diesel 
was not an originator, why did the members of the 
Institution of Mechanical Engineers twenty-eight 
years ago crowd their lecture room tc hear him ? 
Out of the first fifty gold medals awarded by the Royal 
Astronomical Society, one went to America, one to 
France, three to Italy, and sixteen to Germany. 
Other similar facts could be given. How are they 
accounted for ? 

Propaganda by belittling is as bad as propaganda 
by boasting. It may be true, as you say, that “ the 
leading representative in Germany in the world of 
thought was ‘“ the grandson of a respectable Aberdeen 
saddler, whose name was Cant”; but it is worth 
remembering that the greatest astronomer this 
country has ever had was Herschel, the son of a 
German musician. Here, indeed, was an originator 
whose name will be remembered like those of Agricola, 
“the Bessemer of his age,’’ Gutenberg, “‘ the Watt 
of the printing press,” and other German originators. 

Epear C. Smita, 
Engineer-Captain, R.N., Rid. 

December 20th. 

[It is interesting to observe that Captain Smith’s: 
examples of eminent Germans are all physicists, 
chemists, astronomers, and scientific discoverers— 
not the originators of useful inventions. We do not 
deny German’s eminence in the scientific field, but 
we do still say that in the application of science in 
those industries with which we are concerned, they 
have done much more by plagiarism than by originat- 
ing. We need not deal with Captain Smith’s list of 
names in detail, but we would ask him if Cort was 
not a greater originator than Agricola and Newcomen 
than Papin. As for Diesel, we need only repeat that 
his engine is now rarely made. But the point of our 
article lies not in its details, but in the fact that 
Germany by astute propaganda has persuaded too 
many people that she is pre-eminent in engineering. 
We endeavoured to show that she does not deserve 
the credit she has claimed for herself.—Ep., Tue E.] 
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Acoustics: A Handbook for Architects and Engi- 
neers. By Percy L. Marks. London: The Technical 
Press, Ltd. 1940. Price 7s. 6d.—This is really a 
scrap book, and an interesting one at that. The 
author relies very largely upon quotations and 
excerpts and has brought them together skilfully to 
make a general picture of his subject. In a few cases 
the quotations are so long that Mr. Marks has 
assembled them as appendices. Part II of the volume 
is virtually a descriptive catalogue of trade materials 
which are available for the suppression of unwanted 
sounds. It should prove useful to architects. Not 
often do we hear anyone nowadays saying a good word 
for noise. The author, however, dares to express the 
view that complete silence would tend towards 
“cerebral atrophy, and there are not a few who 
would agree that the stimulus of noise—within 
limits—is a valuable aid to the well-being of the 
individual.”” It may be suggested that if we could 
command absolute silence it would be possible to 
superpose on it pleasanter sounds than “ noises.”’ 
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The Engining of Highly Powered Ships’ 


No. Il 
(Continued from page 396, December 20th) 


THE GEARED TURBINE 


N Mr. Stanley S. Cook’s lecture, already 

referred to, he dealt very fully with the first 
practical application of mechanical gearing to 
ship propulsion in the “ Vespasian,” and, while 
it is stated that the mechanical gearing was 
introduced primarily to extend the utility of the 
steam turbine to the propulsion of low-powered 
ships, enabling the turbine to operate at the 
higher revolutions and the propeller at the lower 
revolutions conducive to greater overall efficiency, 
there can be little doubt that Sir Charles Parsons 
visualised also the ultimate employment of 
mechanical reduction gearing in highly powered 
ships. In this class of vessel the reciprocating 
engine had entirely given place to the direct- 
connected turbine; but the lower propeller 
efficiency obtaining with the higher revolution 
of the propeller driven by direct-connected turbine, 
largely nullified any saving through higher engine 
efficiency. In fifteen years’ time the engine 
power output had increased threefold, yet the 
relative saving in fuel had been less than 10 per 
cent. 

The propelling machinery of the battle cruiser 
H.M.S. “ Hood,” developing fully 150,000 S.H.P., 
may be cited as the first highly powered geared 
installation. The requirement of power for this 
ship was not a large advance over that of the 
battle cruisers ‘ Repulse”? and “ Renown,” and 
it would have been entirely feasible to meet the 
requirement of the ““ Hood ” with direct-connected 
turbines. This condition is mentioned in contrast 
to the problem of the “ Lusitania ” and “‘ Maure- 
tania,’’ where the limitations of the reciprocating 
engine definitely dictated a change of system of 
propulsion. In other words, the adoption of 
gearing in the “Hood” was not dictated by 
necessity, which clearly indicates that by the 
year 1915 experience with mechanical gearing 
had sufficiently advanced to justify geared trans- 
mission of power in this important vessel, which 
remains to the present day the most highly powered 
capital ship in any of the world’s navies. 

With highly powered ships, the direct-connected 
turbine was so designed that the propulsive 
thrust of the propeller would be wholly, or very 
largely, countered by the steam-pressure load upon 
the turbine rotor, and afforded long respite as 
regards the design of thrust block to the designer 
of machinery for ship propulsion. With the 
adoption of double helical gearing, however, the 
full thrust of the propeller had to be taken upon 
the thrust block for direct transmission to the 
ship’s structure. It is probably no exaggeration 
to state that were it not for the development 
of the single-collar thrust block, propulsion by 
geared turbines could not have been adopted in 
H.M.S. ‘‘ Hood.” 

Hesitancy in accepting the single-thrust collar 
to take the full thrust of the propeller, affected 
progress in design in a very similar degree to the 
acceptance of the turbines as replacing the recipro- 
cating engine, and the acceptance of the geared 
turbine as replacing the direct-connected turbine. 
At an early date Sir Charles Parsons realised the 
necessity of departure from the multi-collar thrust 
block, and adopted the thrust block with single 
collar and pivoted thrust pads. In America, 
Kingsbury had developed a thrust block centrally 
pivoted of similar principle; but to Michell 
must be given credit for the inception of the single- 
collar, tilting pad type of thrust block so commonly 
used to-day. 


ELectric Motor-DRIVEN AUXILIARIES 
The logical theory that greater overall economy 


in the use of fuel has resulted by the operating | po 


of the turbine at relatively high revolutions, 
and the propeller at relatively low revolutions 
is to-day universally accepted, and the accomplish- 
ing of such relationship by the employment of 
mechanical reduction gearing has gained favour 
in far greater degree than the accomplishment by 
any other means. The large advance in the overall 
efficiency in ship propulsion cannot, however, be 
attributed solely to this condition of high turbine 





* Sir Charles Parsons Memorial Lecture, North-East Coast 
Institution of Engineers and Shipbuilders, December 17th. 





speed and lower propeller speed. With the adop- 
tion of propulsion by steam turbines, the practice 
of driving all auxiliaries by steam piston engines 
became general, and the practice proved so depend- 
able that the adoption of other motive power for 
auxiliaries was long delayed. It can fairly 
stated that departure from this established prac- 
tice resulted from the action of owners’ superin- 
tending engineers, who advocated the using of 
electric motors for auxiliary drive much in advance 
of the willing acceptance by the builders of the 
propelling machinery, who feared that damage and 
even disaster might result from e of the 
driving motor through mishap to the electricity 
supply, more especially with such vital auxiliaries 
as steering gear, circulating pumps supplying cool- 
ing water to the main condensers, forced lubrica- 
tion pumps, &c. The adoption of electric motor 
drive for auxiliaries effected a marked reduction 
in the overall consumption of fuel, although to 
somewhat less degree in highly powered ships. 


BorLErs 


The adoption of the water-tube boiler in mer- 
chant vessels made a further advance in fuel 


economy. Much earlier, and before the adoption |. 


of turbines, the fitting of water-tube 
boilers had become the universal practice in naval 
vessels ; but the boiler had not greatly 
exceeded that obtaining with cylinderical fire- 
tube boilers. Any superheating of the steam was 
also of moderate degree, while air heating and 
feed-water heating were either of very moderate 
degree or entirely absent. Oil-fuel firing with 
water-tube boilers had become common practice in 
naval ships; for example, H.M.S. “ Hood” 
is fitted with water-tube boilers of 235 Ib. (gauge) 
working pressure, without steam superheaters, 
or air heating, and very limited feed heating. 

With the adoption of gearing it was realised 
that the reduction in dimensions of the turbines, 
which is best visualised by reference to Fig. 1, 
rendered possible the use of higher pressures 
and steam temperatures, and to demonstrate this 
the Parsons Marine Steam Turbine Company 
fitted machinery of high pressure and superheat 
in conjunction with water-tube boilers in the 
Clyde steamer “ King George V.” The perform- 
ance of this vessel led to the Canadian Pacific 
Steamship Company departing from their usual 
merchant practice through the initiative of that 
company’s superintendent engineer, Mr. John 
Johnson, by the adoption of high-pressure water- 
tube boilers in ships of the ‘‘ Duchess ”’ class. 

No doubt encouraged by the experience so 
gained, Mr. Johnson then startled the shipbuilders 
by specifying drastic advances in the conditions 
specified for the fast North Atlantic service 
ship ‘‘ Empress of Britain.’ For propulsion, 
nine water-tube boilers (eight Yarrow and one 
Johnson type), of larger size than yet fitted in 
any merchant vessel, with working pressure of 
425 lb. (gauge), with superheaters of the necessary 
surtace to raise the steam temperature to 725 deg. 
Fah., with boiler feed water at temperature of 
300 deg. Fah., and with air heaters of the surface 
necessary to reduce the temperature of the com- 
bustion gases to a temperature of 275 deg. Fah. were 
specified. Two cylindrical fire-tube boilers supplied 
steam for the “ hotel’’ services, and also effected first 
evaporation of the feed water for the water-tube 
boilers. Oil firing was employed with all boilers, 
high-pressure, intermediate-pressure, and low- 
pressure turbines receiving steam at about 376 lb. 
pressure and exhausting to condenser at a vacuum 
of 29in. transmitted power through single-reduction 
gear wheels to each of the four propellers. The 
wer transmitted to the two inner propellers 
was double the power transmitted to the two outer 
propellers, it being thus provided that while 
on the Atlantic service all four units would be 
employed, the operating of the inner shaft units 
only would suffice for such reduced power service 
as world cruising. The fuel consumption to be 
guaranteed showed expectation of a degree of 
economy considerably in advance of anything 
yet accomplished by steam-driven engines, and 
the fulfilment of all specified conditions at the 
subsequent trials, and with the ship in service, 





not only justified the endeavour, but also served 
to establish for steam-driven highly powered 
ships a rate of expenditure in operation comparable 
with the expenditure in operation of lower-powered 
ships propelled by oil engines. 

The high- sania tee j intermediate turbines 
of this installation were of unusually high length- 
over-diameter ratio, and “ hogging” of these 
turbine casings occurred during warming up to 
such degree that the necessary clearance of the 
blading tips and shrouding to the bore of casing 
could be maintained only by most careful attention 
to the warming up before the starting of voyage. 
It is suggested that such large ratio of length 
to diameter be avoided, even to the extent of 
adopting the more intricate four-turbine unit for 
propulsion. 

Tue “Queen Mary” AND THE “ QUEEN 
EvizaBETE ” 


When the Cunard Company envisaged the 

project for the building of two vessels to maintain 
a weekly express service between Southampton 
and New York, the directors of that company 
and Mr. John Austin, the superintending engineer, 
were faced with the problem of choosing between 
the proved reliability of the propelling machinery 
of the “ Aquitania’”’ and the advantages which 
could be expected with the more modern practice 
of water-tube boilers and geared turbines. So 
vital is it in such service that the regularity of 
sailing must be free from interruption, that the 
relative values were assessed in proportion of 80 
per cent. on reliability and 20 per cent. on economy 
of fuel. 
Acting upon the request of their superintending 
engineer, the Cunard Company again invited 
a committee of experts to consider this problem 
of propulsion. The following abstract from the 
ninth Thomas Lowe Gray Lecture, given by 
Mr. John Austin in 1937 (before the Institution 
of Mechanical Engineers), serves to confirm the 
importance attached by the Cunard Company 
to this problem of propulsion :— 

As the type of machinery to be adopted was 
of supreme importance the board of directors 
of the Cunard Steam Ship Company, Ltd., under 
the chairmanship of Sir Thomas Royden, Bart., 
in January, 1928, invited a number of leading 
engineers to act in an honorary capacity on 
a committee for the purpose of recommending 
the type of propelling machinery which should 
be adopted in the new vessel. Consideration 
was given by the committee to the following 
types :— 

(1) The single-reduction geared turbine with 

Scotch boilers. 

(2) The single-reduction geared turbine with 

high-pressure water-tube boilers. 

(3) The turbo-electric drive with Scotch 

boilers. 

(4) The turbo-electric drive with high-pressure 

water-tube boilers. 

(5) The diesel-electric drive. 


After thoroughly investigating the merits of 
each of these types the committee unanimously 
recommended the adoption of single-reduction 
geared turbines as the most suitable for the 
vessel on the grounds of reliability, simplicity 
in operation, lightness in weight, efficiency, 
freedom from noise and vibration, cheapness 
in first cost, and low cost of upkeep. The 
committee also recommended the use of high- 
pressure water-tube boilers with superheaters 
and air preheaters. 

The Cunard board of directors, under the 
chairmanship of Sir Percy Elly Bates, Bart., 
in 1930 adopted the recommendations of the 
Engineering Advisory Committee, and in due 
course tenders were invited for the construction 
of the first of the two ships. 

The specifications called for the single-reduc- 
tion geared turbines to be of the Parsons type 
and the water-tube boilers to be of the five-drum 
Yarrow type, also for the auxiliary machinery 
—with a few exceptions—to be driven by 
electrical power. 

All features of the ‘“‘ Queen Mary” have been 
so fully dealt with by the Press and by technical 
journals that any further statement must be 
largely repetition. During a short cruise of this 
ship before entering regular service in 1936, it 
was asked by a Member of His Majesty’s Govern- 
ment whether the experience gained in the pro- 
pelling of merchant ships was of service in the 
designing of the propelling machinery for naval 
vessels, and, conversely, whether experience gai 
in naval vessels had in any way aided in the 
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designing of the propelling machinery for the 
“ Queen Mary.” The answer given to this latter 
question was to the effect that the experience 
gained in the building of the machinery of H.M.S. 
‘* Hood ” and the particulars of her service made 
available by the Admiralty had been fully utilised 
by the builders of the ‘“ Queen Mary,” and also 
that the experience gained in service with this 
large merchant ship must influence subsequent 
design for naval vessels. 

The natural water supply available at ports 
of call is always a matter of concern, and the 





that the lowest critical speed of the vibrating 
system approximated very closely to the running 
speed of the main shafts. In previous work 
of this character, the question of synchronism 
of the revolutions per minute with the critical 
frequency had not as a rule been considered, but 
always the multiple of the revolutions by the 
number of blades of the propeller. 

In smaller vessels the critical frequency of the 
oscillating system comes out usually well above 





the actual speed of revolution, and well below 
this multiple with engines amidships. However, 








FIG. 1—DIRECT DRIVE AND GEARED LOW-PRESSURE ROTORS OF 
COMPARATIVE S.H.P. 


method employed in rendering the shore supply 
suitable for the boilers of the “Queen Mary ” 
is of interest. With the introduction of large 
boiler installations on board ship, consisting of 
numerous units of the high-pressure water-tube 
boiler type and with superheaters, the problem 
of purity of feed is one which is of major import- 
ance, and justifies considerable expenditure in 
purification plant. Over a period of years the 
Cunard Line have had experience of softening 
plant in certain of their larger vessels, including 
the ‘“ Aquitania,” and when considering the 
feed system for the ‘‘ Queen Mary,” Mr. Austin, 
the superintendent engineer of Cunard White 
Star, Ltd., decided on an installation of water- 
softening plant of the lime-soda type which would 
deal with all the feed water for the complete 
boiler installation. This plant is capable of 
treating 300 tons of feed water per twenty-four 
hours, and consists of two independent units, 
the first being the lime-treatment unit and the 
second the soda or base-exchange portion. For 
complete duty, with water of considerable hardness, 
both parts of the plant are in operation, so that 
after reducing the initial hardness of the water 
to a reasonable figure, the partially softened water 
is passed through the second or base-exchange 
portion, and the final water passes to the feed 
system in a purified state, containing the minimum 
of salts and being of slight alkalinity. When 
hydrant water having a moderate degree of hard- 
ness is available, the first portion of the plant is 
not put into operation. 

In addition to the softening plant, the ‘“ Queen 
Mary ” is provided with an evaporating installa- 
tion which can deal with all the make-up feed 
i for the main engines. 

ese measures have provided the ‘“ Queen 
Mary ” with means of purification which result 
in feed water of maximum purity, In practice, 
the efficiency of these methods has proved their 
great value, and examination of the boiler tubes 
after lengthy periods of service has fully justified 
the precautions taken and added considerably 
to the reliability and economy in the operation 
of the high-pressure water-tube boilers. 

The “ Queen Mary ” is the first highly powered 
vessel to have propelling units comprised of four 
turbines transmitting power to each main gear 
wheel and employing “‘ quill” shafting for this 
power transmission. As the extensive use of 
this “‘ quill ” drive is somewhat unique, it may be 
of interest to explain at some length. 

In the analysis and investigation of the torsional 
oscillating system of the Cunard liners “ Queen 
Mary” and ‘Queen Elizabeth,” a problem of 
first magnitude presented itself. It was found 
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gravity of such a condition was not easily apprais- 
able, and the shafting was therefore so designed 
that the lowest critical speed was appreciably 
above the working full-power revolutions. 

In installations such as those fitted on the 
Cunard express liners, smoothness of drive must 
be of prime consideration, keeping in mind the 
danger of resonance with any of the critical 
speeds of the system. Calculations of the natural 
frequencies of the undernoted systems were made 
and duly considered : 

(a) Quill drive in all four pinions. 





Swain Sc. 


FiG. 2—DEVELOPMeENT IN DISPLACEMENT S.H.P. AND SPEED OF 


NORTH ATLANTIC LINERS, 1890-1940 


the large passenger liner had created an entirely 
new problem. Lack of experience with a condition 
such as this made it somewhat difficult to assess 
in one’s mind what importance should be attached 
to this point. The calculations were attacked, 
however, with the knowledge of two possible 
sources of synchronism with the propeller revolu- 
tions, namely, errors in the gear wheel teeth, 
and lack of uniformity in or damage to one of 
the propeller blades. Trouble due to gearing 
errors was quickly dispensed with by considering 
the mode of vibration at this troublesome critical 





(6) Quill drive in second I.P. and L.P. pinions, 
and solid drive in H.P. and first I.P. pinions. 
(c) Solid drive in all four pinions. 
The quill shaft drive on all four pinions was 


considered the most satisfactory, the natural 
frequencies being estimated as follows :— 


Inner shafts: 205, 356, 606, 895, and 1169 
vibrations per minute. 

Outer shafts: 202, 356, 604, 818, 895, and 
1184 vibrations per minute. 
It might be pointed out that the additional 
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FIG. 3~PROPULSIVE SYSTEM OF S.S. “ NORMANDIE" 


speed. The node point is situated very near to 
the gearing, and therefore any small vibration in 
angular velocity of the gear wheel would corre- 
spond to a very much larger variation in the 
angular velocity of the propeller, and any such 
motion would be strongly and effectively dampened 
by the dashpot action between the water and the 
propeller. 

The condition of a damaged propeller blade 
setting up a vibration per revolution was more 
disconcerting, and would undoubtedly cause 
synchronous vibrations in the shafting. The 





natural frequency in the outer shaft system 
obtains through the turning gear wheel bei 
placed at the end of a short length of shaft for 
of the main gear wheel. The corresponding 
critical revolutions of the inner and outer units 
can be obtained by dividing the natural frequencies 
by four, because of the periodic variations in 
torsional load on the four blades of the propeller as 
it cuts through the stream lines of varying velocity. 

The critical revolutions may be tabulated as 
follows :— 

Inner shafts : 51, 89, 151, 224, and 292 r.p.m. 
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Outer shafts: 51, 89, 151, 204, 224, and 296 

r.p.m. 

Observing that the revolutions at normal 
service, however, would be about 175 r.p.m., the 
machinery operates at a speed well removed 
from any of the above critical speeds. 

It may be considered that the calculations, 
and hence the vibration system, could have been 
simplified considerably if all the rotating masses 
had been “tuned ” to a specific frequency about 
the gear wheel, thus giving one particular frequency 
of vibration of the system as against the number 
shown. “Tuning” of the vibrating system was 
given great consideration and thought, but was 
considered impracticable; additional flexibility 
was given to the system, however, the turbines 
and pinions being connected by a comparatively 
small shaft of dimension sufficient for the trans- 
mission of power. This small shaft, which passed 
through the centre of the pinion, was coupled to 
the pinion at the end remote from the turbine 
with a flanged coupling, with the usual type of 
claw flexible coupling between the turbine rotor 
and this small quill shaft. 

It was but natural that after such considered 
and laborious work a strong desire to check the 
calculations by experiment should prevail. It 
was therefore decided to fit the ‘‘ Geiger ” torsio- 
graph. The belt drive for the torsiograph was 
taken from two positions on the main line shafting, 
each midway between two of the nodes of the 
vibrating system. Torsiograms were taken at 
both positions from zero to full-power revolutions, 
and it was pleasing to find on analysis of the 
records almost complete absence of shafting 
oscillation at all speeds of revolution. A great 
measure of the success obtained, from a torsional 
oscillation standpoint, can be attributed to the 
dynamic balancing of all rotating parts, and the 
static balancing of such components precluded 
from dynamic balancing by mass and dimensions. 

On trial and on special voyages the propelling 
machinery has developed power greatly in excess 
of that designed for normal service, and most of 
the minor troubles experienced might not have 
occurred had the speed of ship been limited to 
that of normal service. These minor machinery 
troubles were confined to the high-pressure 
turbine and the following corrections are of 
interest and instructive :— - 

In order to counteract the troubles which 
arose from cracking of nozzle vanes, the first 
stage H.P. ahead nozzle plates, originally made 
of cast steel frames with “Staybrite”’ vanes 
cast in, were replaced by built-up nozzle plates 
having mild steel frames and stainless steel 
vanes, machined from the solid secured to the 
frames by welding. 

The nozzles were arranged in groups with a 
pitch of nozzle between the groups equal to 
1} times the normal pitch of nozzle, so that 
impulses from nozzles in adjacent groups might 
be anti-phase to each other, thus eliminating 
the possibility of blade vibration building up 
from steam jet action. 

The impulse blades of the first row in the 
first stage wheel were very considerably increased 
in section, and were made of taper form from 
top of packing piece to blade tip, in order to 
remove the natural frequency of blade vibration 
from the danger zone. For a like reason, the 
second row of wheel blades were also increased 
in section. 

The stationary, or casing, blades at this stage 
were increased in section and made of taper 
form from top of packing piece to tip of blade, 
to withstand the effects of vibration, and were 
arranged in anti-phase groups to protect the 
second row of rotor blades from any possible 
vibration due to jet action from the steam 
issuing from these stationary blades. 

In blading, as originally provided, stiffening 
wires were fitted at gaps in the shrouding, 
and these were found to be considerably grooved 
by rubbing on the blades due to vibration. 
As a result of fitting the heavier blade sections, 
these stiffening wires were considered unneces- 
sary and were dispensed with. 

The outbreak of war in September, 1939, pre- 
vented the usual procedure in completion of the 
“Queen Mary’s” sister vessel, the ‘‘ Queen 
Elizabeth,”” and we must therefore await the 
restoration of peace for direct comparison of the 
service of these ships. In broad sense there is 


comparatively little difference in the machinery 
installations, the chief difference being in the 
battery of boilers. In the ‘‘ Queen Mary ” twenty- 
four water-tube boilers of Yarrow type provide 
for the ship’s propulsion, while three cylindrical 





boilers of lesser working pressure provide for the 
‘hotel’ services. In the ‘‘ Queen Elizabeth ” 
twelve Yarrow type water-tube boilers supply the 
steam for all purposes. ° 

In the “Queen Elizabeth ’’ the high-pressure 
water-tube boilers supply steam both for propulsion 
and the hotel services. The turbines, gearing, 
shafting, propellers, &c., of these sister vessels 
are the same in all respects. 

Of the “ Bremen” and “ Europa,” the only 
particulars known to us are as published in the 
Press and technical journals, which suggest 
nothing of outstanding interest. The performance 
was, however, sufficiently creditable to regain 
to Germany for a period the Blue Riband for the 
Atlantic crossing. It might be of interest at 
this point to refer to Fig. 2, where the develop- 
ment in displacement, shaft horsepower, and 
speed of North Atlantic liners is shown graphically. 


ELectric DRIVE 


The propulsive system of the “‘ Normandie ” 
(Fig. 3), being the latest and probably the most 
highly powered example of ‘ electric propulsion,” 
is of great interest, especially as being the only 
existing rival to the geared turbine for the propul- 
sion of highly powered vessels. 

In the absence of direct experience of the con- 
struction of the working of such machinery 
installations, it is not feasible to attempt detailed 
description or to make comparison with propulsion 
by geared turbine. That more general adoption 
of this system has not resulted from earlier applica- 
tions of the “ electric drive” in this country and 
in America may be assumed as due to reasons such 
as the following :— 

(a) The highly satisfactory application of 
the mechanically geared turbine. 

(b) The progressive improvement inthe hobbing 
of gear wheels and pinions. 

(c) The higher degree of economy resulting 
with geared turbine units. 

(2) The thought that, with “electric drive,” 
conditions of specification obtain to greater 
extent. 

(e) The expectation that the first cost is 
higher than that of the geared turbine. 

(f) The desire of the marine engine builder 
to manufacture with existing plant the main 
items of the propelling machinery. 

The earlier tools for gear hobbing were not 
of high precision and considerable pitch variation 
occurred in the gears produced. The “creep” 
mechanism developed by Parsons had for its 
object the mitigating of the effect of such error. 
In America, while a relatively high degree of 
precision obtained with the hobbing of smaller 
gears, machines did not exist in the earlier years 
for producing the large reduction gears required 
to transmit the high power required for ‘ship 
propulsion, whereas plant for the production of 
large turbo-generators and electric motors had 
reached a high stage of development for land 
installations. Under such conditions it is under- 
standable that the United States Navy should 
decide to try out electric transmission in the 
aircraft carrier ‘‘ Langley,” followed by adoption 
in the capital ship “New Mexico,” and sub- 
sequently: in the very highly powered aircraft 
carriers “ Lexington” and “Saratoga,” and 
doubtless with very satisfactory results. That this 
system of power transmission has in recent years 
been replaced in the American ships by trans- 
mission by mechanical gearing, has been attributed 
to the lower first cost and the lesser overall weight 
of geared turbines as compared with the equivalent 
power units of electric propulsion. There is, 
however, evidence that there remain many in 
America who expect that electric propulsion will 
again find favour in highly powered ships. Of 
merchant ships, the s.s. “ Normandie”’ is out- 
standing as a highly powered ship equipped with 
this system of electric propulsion. 

It may be contended that the preference for 
mechanical gearing by the shipbuilder possessing 
plant suitable for the construction of geared 
turbines, but not equipped for the building of 
the generators and the motors, has tended to 
retard the more general adoption of the electric 
drive system ; but it may also be contended that 
if advantage to the shipowner resulted from the 
adoption of the electric drive then this system 
of propulsion would inevitably replace the 
mechanically geared turbine through the insistence 
of the owners. 

In the period of approximately thirty years 
since the earliest commercial application of 
mechanical reduction gearing, the art of gear 
hobbing has greatly advanced. Even in gears 


hobbed some twenty years ago the pitch variation 
was of such degree as to cause rapid wear in service 
of the teeth of wheel and pinions, which condition, 
if not too greatly advanced, was corrected by 
rehobbing of the gear parts, while with gears 
produced by the gear hobber of to-day the pitch 
variation is reduced to a negligible quantity. 


THe Marine On. ENGINE 


Reference has not been made to propulsion 
by oil engines, and, while the very wide adoption 
of the oil engine is fully ised, it is con- 
sidered that the application has not extended to 
ships that may to-day be termed “highly 
powered.” 








Steam Generation at High 


Pressures* 
By R. F. DAVIS, M.Sc. (Eng.), M.I. Mech. E.+ 
(Continued from page 401, December 20th) 


In a boiler, coalescence of the steam bubbles is 
not so likely to occur. It is known, for instance, 
that under certain conditions boiler water will form 
a stable foam, and this property can usually be 
attributed to the influence of either suspended solids 
or colloidal matter; but a liquid can aerate, or 
possess the property of ‘“‘foamability,” without 
necessarily forming a stable foam. Dissolved salts 
alone can impart to water the property of aeration, 
or foaming in such a manner as to prevent coalescence 
of bubbles below the water level. 

Edser (1922) explains the stabilising action of 
dissolved salts on bubbles in terms of molecular 
attraction. In a pure liquid, when two bubbles 
approach one another, the liquid will tend to be 
sucked out from between them and they coalesce. 
When, however, there is a definite increase or decrease 
in surface tension with change in concentration 
(positive or negative adsorption), the concentration 
in the space between the bubbles will differ from that 
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“THe Encineen” Guede 
Fic. 10—Growth of Rising Steam Bubbles at Atmospheric 
Pressure (after Jakob) 


of the bulk of the liquid, with the result that the 
osmotic pressure becomes unbalanced, and the 
unbalanced force will tend to stop the motion of 
the bubbles. Foulk (1937) has put forward a 
somewhat similar theory, and pointed out that the 
bringing together of positively and negatively 
adsorbed substances in solution in the correct pro- 
portions destroys the foam-forming properties of 
both. 

The concentrations at which soluble salts begin 
to stabilise steam bubbles may be indicated by their 
threshold carry-over values. Foulk found these 
to be 4235 p.p.m. for sodium chloride, 3946 p.p.m. 
for sodium carbonate, and 3151 p.p.m. for sodium 
hydroxide. These values, of course, apply only 
to the particular conditions of the tests, the effect 
of pressure and other factors being unknown. It 
is known, however, that the stabilising effect of 
salts having the same kind of adsorption is additive. 
Compared with the carry-over limits found by Foulk, 
Vorkauf (1931) gives 10,000 p.p.m. as the com- 
mencement of foamability of sodium chloride 
solutions ; but for other salts he finds the foamability 
concentrations are about the same as the carry-over 
concentrations of Foulk. 

Although the foregoing foamability concentrations 
have been observed at atmospheric pressure, they 
are mostly within the region of the total concentra- 
tions existing in low-pressure boiler plants. At 
higher pressures Vorkauf found that the carry-over 
limit occurred at progressively lower rates of evapora- 
tion; it is probable that the foamability concentra- 





* Abstract from a paper entitled “The Physical Aspect 
of Steam Generation at High Pressures and the Problem of 
Steam Contamination.” Institution of Mechanical Engineers, 
December 13th, 1940. 





+ Technical Engineer, International Combustion, Ltd., Derby. 
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tion is reduced by increasing the saturation pressure ; 
hence, the lower concentrations carried in high- 
pressure boilers do not preclude the possibility of 
the non-coalescence of the steam bubbles, or foam- 
ability. 

The question of foaming will be discussed in greater 
detail later, and it is only mentioned here to 
emphasise the need for caution in applying the 
results of experiments with pure or nearly pure 
water, to the conditions which exist in a boiler. 
It seems highly-probable that in a boiler the steam 
bubbles do not coalesce so readily as in the experi- 
ments of Brooks and Badger, or in those of Behringer. 
We must consider, then, what happens to a bubble 
that does not coalesce with others in its passage 
from the heating surface to the free water level. 
Such a bubble will, after leaving the heating surface, 
continue to increase in size from two causes—first, 
by expansion of the vapour due to consequent 
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6 x/6 t=2h@v/l=16-2 mm. per second at atmospheric pressure 


Fic. 11—Rate of Growth of Steam Bubbles 


reduction in the static head, and second, by growth 
due to evaporation from the bubble surface. 


The expansion of a bubble on account of reduction | P 


in pressure can be assumed to take place isothermally, 
according to Boyle’s Law, namely, 


Bet eocpird.. J ae 


At atmospheric pressure the increase in volume 
is about 30 per cent. for each 10ft. difference in 
level below the free water surface ; but in a boiler 
operating at 400lb. per square inch pressure the 
increase in volume is less than 1 per cent. for the 
same change in level. It is evident that in a high- 
pressure boiler the size of the steam bubbles will 
not alter appreciably on account of changes in level, 
even though they originate 30ft. or 40ft. below the 
water level, because the relative decrease in total 
pressure will only be slight. 

Each bubble after it leaves the highly superheated 
layer of liquid in contact with the heating surface 
will continue to increase in size by evaporation from 
its liquid-vapour interface, but at a considerably 
reduced rate. Jakob and his co-workers found 
that the coefficient of heat transfer across the bubble 
surface was fairly uniform throughout the bulk of 
the water, with a mean value of about 3200 B.Th.U. 
per square foot per hour per degree Fahrenheit. 
If the original diameter of a bubble is x, and after a 
short period of time 8 ¢, it increases in size by evapora- 
tion to a slightly greater diameter (x+8 2x), then its 
increase in volume is given by 


Ba. 
AV= x 8a. 
The mean diameter of the bubble during the period 8 ¢ 
is (+52 ). and the mean surface area from which 


evaporation takes place is m x (x+-8 2). 

Let h be the coefficient of heat transfer from liquid 
to vapour, 6 the temperature difference between the 
liquid and the vapour in the bubble (i.¢., the super- 
heating of the bulk of the liquid), / the latent heat 
of the liquid, v the specific volume of the vapour ; 
then the volume of vapour produced in time 8 ¢ is 
. af Pi dx. 


AV=nxa (x+82) i 5 





Therefore 
(11) 


Assuming that the pressure remains sensibly 
uniform during growth, it will be noted that the rate 
of growth of a steam bubble is independent of its 
size. Therefore, at the same saturation pressure, 
both large and small bubbles will increase in diameter 
at the same rate. Confirmation of this theory is 





six steam bubbles, whose initial sizes vary from 
0-5 cubic millimetres to 83-5 cubic millimetres, 
which show an almost constant average rate of 
growth of diameter of 15-5mm. per second. The 
linear relationship of the rate of growth of the 

diameter is confirmed by two curves (Fig. 10), 
also recorded by Jakob, for the volumes of two other 
bubbles having initial diameters of 4 mm. and 1 mm. 
respectively. If the volumes of the bubbles are 
reduced to equivalent diameters, two straight lines 
are obtained. 

There does not seem to be any reason why the 
coefficient of heat transfer (h=3200 B.Th.U. per 
square foot per hour per degree Fahrenheit) found 
by Jakob for the bulk of the water should vary with 
the pressure, and on the assumption that it is constant 
for all pressures the curve in Fig. 11 has been con- 
structed from equation (11), taking the temperature 
difference 6 from Fig. 1 for the superheating of the 
water. The latent heat 1 and the specific volume v 
of the steam are taken from steam tables. It will 
be noted that at atmospheric pressure the rate of 
growth is enormous compared with that at boiler 
operating pressures, but agrees substantially with 
the value 15-5 mm. per second deduced from Jakob’s 
observations. Taking the initial bubble size as that 
obtained from Fig. 7 for 45 deg. contact angle, it 
is equivalent to an increase in diameter of 650 per 
cent. in the first second after release from the heating 
surface. On the same basis, at 250 lb. per square inch 
pressure, the increase in bubble diameter in the first 
second is only 50 per cent., and at 1000lb. per 
square inch the increase is only 5 per cent. At higher 
pressures the rate of growth is almost insignificant, 
especially when it is remembered that the time taken 
by the bubbles to migrate from the heating surface 
to the free water level, even in a large water-tube 
boiler, is only a matter of two or three seconds. 

The actual time taken in migration depends not 
only on the relative speed of the bubbles with respect 
to the water, but also on the velocity of circulation 
of the water in the tubes and the distance traversed. 
It is not proposed to discuss the circulation in high- 
pressure boilers, as this has already been dealt with 
elsewhere (Davis and Timmins, 1933); but it is 
evident that no great error will be introduced into 
circulation calculations at high pressures by neglecting 
the velocity of the bubbles relative to the water 
(Fig. 8), in view of the fact that no appreciable 
increase in the size of the bubbles will occur after 
they leave the heating surface unless the boiler 
water is so pure that considerable coalescence takes 
lace. 

The Behaviour of Steam Bubbles at the Free Water 
Level_—Bubbles arrive at the free water level in 
a boiler, partly by the action of convection currents 
set up by circulation, and partly by the velocity 
imparted by their own buoyancy. Each bubble as 





the density of the water and the curvature of the 
surface, which is again a function of the depth. The 
evaluation of a formula for the shape of this depression 
leads, therefore, to a very complicated mathematical 
expression. Large bubbles, say, greater than 2 cm. 
in diameter, have a practically horizontal interior 
water surface, which is only very slightly depressed 
below the exterior water level, as indicated in 
Fig. 12a; but in smaller bubbles the excess pressure 
is greater for the same surface tension, and at about 
lem. diameter the interior surface is appreciably 
curved, as in Fig. 126. In still smaller bubbles— 
say, less than 0-5 cm. in diameter—the water surface 
becomes nearly hemispherical, as in Fig. 12c¢, but 
its radius is, of course, only half that of the dome. 
These observations apply to water under atmospheric 
conditions. 

In the bubble dome, the surface tension at the 
inner surface of the film only balances half the 
excess pressure, the remainder being transmitted 
through the liquid in the film to the outer surface. 
There is thus a squeezing action between the two 
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Fic. 12—<Structure of Floating Bubbles 


surfaces, tending to thin the film, the pressure being 
4(p,—P)- This force, assisted by gravity, causes 
the ultimate failure of the film by thinning at the 
top of the dome. 

Some authorities (Stumpner, 1936) have attributed 
the carry over of water drops in boiler steam to the 
bursting of the steam bubble domes into fragments ; 
but failure of a liquid film does not take place in 
this manner. Fig. 13, below, shows frames taken 
from a high-speed cinematograph film of the rupture 
of a soap bubble (Edgerton, Germeshausen, and 
Grier, 1936 a). It will be noted that even when torn 
by the impact of a pellet, failure takes place not by 
rupture into fragments, but by a progressive opening 
out of the initial perforation. It can be demon- 
strated that the rate of disruption must be constant, 
and according to Lawrence (1929) in a soap bubble 
it takes place at 3200 cm. per second. Due to the 
more rapid thinning at the highest part of a bubble 
dome, disruption will commence at this point, 
spreading outwardly and presumably without creating 
drops; nevertheless, when floating bubbles burst, 
drops of liquid are ejected under certain conditions, 





it arrives just below the water level pushes up the 


and, depending on the size of the bubbles producing 




















Fic. 13—Collapse of a Soap Bubble 


surface into a hummock, which instantly drains 
away on all sides to form a nearly complete hemi- 
spherical, dome-shaped, lamina of liquid. Even in 
pure water the bubbles do not push straight through 
the surface and burst immediately on arrival, but 
remain floating at the surface for a fraction of a 
second; if salts or other stabilising agents are 
present, the bubbles may continue to float at the 
surface for even longer periods before they burst. 

The excess pressure inside these evanescent floating 
bubbles depends on the size of the dome, which, 
being a thin liquid film having two parallel surfaces, 
conforms to the equation : 


+ 
P1—Po= — shy <}evedrcastin need 


where 7 is the radius of the nearly hemispherical 
dome. The water level inside the floating bubble is 





provided by Jakob’s tabulated observations of the 
rate of growth, under atmospheric conditions, of 


depressed below the exterior water level by an 
amount related to the excess pressure (p,—Pp), 








Selected frames from a high-speed motion picture taken at 1200 per second (after Edgerton and others). 


after being Broken by a Small Pellet 


them, some are projected to a considerable height. 

If drops are projected, it is- comparatively easy 
to see them rising and falling above the free water 
level; they occur not only in boiling, but also in 
effervescence and with the release of small air bubbles. 
It is not recorded, however, whether the mechanism 
of their projection has ever been observed. 

If the foregoing interpretation of the mechanism 
of the disruption of a floating bubble is correct, it 
would follow that only small bubbles would eject 
drops, because, as indicated by Fig. 12, large bubbles 
do not depress the inner liquid level sufficiently, 
in proportion to their size, to cause the centre of the 
depression to rise appreciably on release of the 
pressure inside the bubble When it disrupts; this is 
confirmed by observation. Craven and Stuhiman 
(1931), studying effervescence, found that, under 
atmospheric conditions, bubbles having diameters 
up to 1-6mm. projected three drops, while those 
having diameters of 1-6-2-0mm. projected only 
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two drops. The author’s own observations indicate 
that the first drop may rise to a height of about 
10cm., but the second only rises 2cm. to 3 cm. 
above the free water level. 

There is, no doubt, some relationship connecting 
the size of the drops, and the height to which they 
are projected, with the size of the bubble producing 
them and the physical properties of the liquid ; 
but the mathematical solution of the problem presents 
many difficulties. It is suggested that an indication 
of the underlying relationship can be approximated 
by considering the vertical force P released at the 
instant of disruption of a small bubble having a 
nearly hemispherical depression below the free water 
level of radius r. In the case of a small hemispherical 
depression the hydrostatic head is negligible compared 
with the surface tension forces; therefore, if p, 
is the internal pressure and py the external pressure, 
then 


P=rr (p,—po)=2 ryr. 

The mass m of water which must be set in motion 
9° 

to replace the depression is m= xer. It will be 


assumed that force P decreases linearly with time, 
so the average force applied to the mass m of the 
liquid is $ P during the time + which it is acting. No 
definite value can be assigned to t, but it must be 
considerably Jess than the period of disruption of 
the dome. In a bubble 2 mm. diameter the period 
of complete disruption is less than 1/30,000 sec.; 
the application of the force P is therefore more in 
the nature of an impulse. If U is the mean velocity 
acquired by the mass m under the application of the 
mean force } P in time +, then 


Sai ale tS 
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The maximum height to which the centre of the 
depression eventually rises is much greater than the 
mean height of the total mass of moving liquid ; 
it follows then that the height h to which necked-off 
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Fic. 14—Probable Height of Projection of Water Drops above 
Water Level 


drops will rise above the free water level will be a 
function of some considerable multiple of the mean 
velocity of the total mass m, or 

y 


pO OY n( 
= ig. ee 


Other conditions remaining constant, and consider- 
ing only surface tension forces, the height h to which 
the liquid is projected is inversely proportional to 
the fourth power of the radius of the depression, 
confirming the observation that small bubbles are 
much more effective in projecting drops of liquid 
than large bubbles. This fact has an important 
bearing on steam contamination. 

In a pure liquid the film of liquid forming the 
bubble dome thins very rapidly, and either disrupts 
before other bubbles arrive, or is hastened in its 
collapse by the arrival of other bubbles, since it is 
inherently unstable and unable to accommodate 
itself to changes in shape. The rate of thinning does, 
however, decrease vith increase in viscosity of the 
liquid, and also with increase in the concentration 
of adsorbed salts. The action of the latter is due to 
the osmotic pressure, set up between the two surfaces 
of the film, which opposes the squeezing action 
caused by the excess vapour pressure inside the 
bubble dome. 

Nevertheless, concentration of salts and increase 
in viscosity do not endow the bubble film with 
plasticity ; this quality can only be conferred by 
the presence of finely divided solids. If the bubble 
film contains a sufficient number of solid particles 
held together by the liquid, each particle will be 
capable of a certain degree of movement relative 
to neighbouring particles, the intermediate connecting 
liquid film acting as a link or adjustable bond between 
them ; the film as a whole is therefore more capable 
of adjusting itself to slight deformation without 
consequent failure. Very fine particles which form 





(13) 


colloid solutions, and’ which are positively or nega- 
tively adsorbed at the bubble film surfaces, produce 
a highly viscous layer of adsorbed material in the 


either by particles of solid matter, or matter in the 
colloidal state, may remain at the free water level 
long enough for other bubbles to arrive and collect 
around them without immediately collapsing or 
coalescing, and thus form a layer of relatively stable 
foam. The depth of the foam layer will depend on 
the rate of thinning of the upper film relative to the 
rate of arrival of fresh bubbles from below. 

Carry Over.—As already described, small steam 
bubbles, disrupting at the water level, project 
minute drops of water into the steam space, The 
height to which the drops rise above the water level 
depends not only upon their velocity of projection, 
but also on the resistance of the rising vapour and 
its velocity. The influence of these factors on the 
height of projection is expressed by equation (19), 
(Appendix II, not :eprinted). The only term in the 
formula to which a definite value can be given is the 
velocity of the steam c. Until experimental evidence 
is available, the determination of both p, the velocity 
of projection, and q, the terminal velocity of the 
drops, must remain somewhat hypothetical. From 
equation (13), it is to be expected that the 
velocity of projection will be proportional to y/p r*, 
which, when investigated, leads to the conclusion 
that the velocity of projection is very nearly the 
same at all saturation pressures; further, from 
observation of the disruption of small air bubbles, 
in still atmospheric conditions, the height of projec- 
tion in this case is about 10cm. Neglecting the air 


resistance, p=V 2g H=140 cm. per second (approxi- 
mately). It will be assumed then, tentatively, that 
p=140 cm. per second at all pressures. 

It has also been shown that the vertical force P 
released at the instant of disruption of the bubble 
is equal to 2 x yr, where r is the radius of the depres- 
sion. The energy expended is therefore P r/2=r y r*. 
If the whole of this energy is communicated to a 
single drop of weight W, which rises to a maximum 
height H, then W=xyr*/gH. From this relation- 
ship it can be concluded that if a bubble 2 mm. in 
diameter projects a drop to a height of 10cm., 
the weight of this single drop must be less than 
0-2 milligramme ; at least two drops can be observed, 
although they do not both rise to the same height. 
The weight of the first drop, therefore, is probably 
less than 0-1 milligramme, and its diameter something 
less than 0-6mm. At higher saturation pressures, 
assuming p to be constant, H will also be constant 
in an atmosphere without resistance, and the weight 
of the drops will be proportional to y r?, from which 
it follows that, approximately, 


ax(te 


where d is the mean diameter of the bubble, and 
d, the diameter of the drop, both in millimetres. 
From the conjectured size of the drops, it is now 
possible to estimate their terminal velocity q from 
equation (18), (Appendix II, not reprinted). In this 
manner the curves of Fig. 14 have been prepared to 
show the effect of the velocity of the released steam 
on the height of projection of the water drops, at 
three different pressures. 

At low pressures an increase in the rate of steam 
release has an appreciable effect upon the height 
to which the drops rise; this is confirmed by 
Vorkauf’s conclusions that at low pressures the 
height of the steam space has considerable influence 
on the wetness of the steam. Obviously, if the drops 
are projected so high that they enter or approach 
the steam outlets (or any other region where the 
vertical component of the steam velocity exceeds 
the terminal velocity of the drops), the drops will be 
entrained with the steam. Vorkauf concluded from 
his experiments, carried out at comparatively low 
pressures, that both the height of the steam space 
and the area of steam release were effective in con- 
trolling the wetness of the steam, and deduced 
therefrom that the steam space volume was the 
important factor. Actually, the area of release and 
the height are two separate factors, one of which— 
the height—becomes decreasingly important as the 
saturation pressure increases. This is evident from 
the curves (Fig. 14) for 600 lb. per square inch and 
1400 lb. per square inch; at the latter pressure 
the water drops probably do not rise more than 
about 2in. above the water level ; but the carry over 
will occur much more suddenly and at a much lower 
steam velocity. It was discovered by Vorkauf, 
and since frequently observed in practice, that 
true carry over occurs suddenly, when the evapora- 
tion has reached a certain definite rating ; the nature 
of the curves in Fig. 14 indicate that this is to be 
expected. 

The relationship between the probable carry-over 
velocity of the steam and the operating pressure is 
shown in Fig. 15. The curve of permissible rating 
allows for a factor of safety of 4 on the calculated 
carry-over velocity, to allow for inaccuracies in 
the assumptions made and variation in the local, 
as compared with the calculated, average rate of 
steam release. 

The most objectionable feature of carry over is 
the deposition of the dissolved salts from the boiler 
water, when the drops projected by the disrupting 
steam bubbles, which are carried over with the steam, 
eventually evaporate. The water drops partially 





tubes, while the remainder may pass on and cause 
deposits on the turbine blades. 


CONCLUSIONS 


Theoretically, the physical properties of the boiler 
water may profoundly affect its steaming qualities, 
and changes in these qualities must be expected at 
higher operating pressures. Normally, evaporation 
at the heating surface takes place by nuclear boiling, 
and with increase in the operating pressure the size 
of the bubbles generated becomes smaller. During 
migration from the heating surface to the free water 
level, the bubbles grow considerably in size at low 
pressures, but only slightly at high pressures. 

Due to these causes the average size of the steam 
bubbles reaching the free water level at low pressures 
is much greater than those arriving under the condi- 
tions of high operating pressures, unless the bubbles 
formed at higher pressures coalesce into larger units. 
The size of the bubbles reaching the surface will 
not be uniform, however, owing to differences in the 
qualities and slopes of the generating surfaces, rates 
of circulation in the boiler tubes, and periods of 
growth during migration. Nevertheless, a pre- 
dominance of large bubbles reduces the probability 
of water drops being ejected into the steam space ; 
it is the small bubbles which are more likely to 
contribute to the carry over of moisture in the steam. 

The more dissolved solids there are in the water, 
the less is the tendency for the steam bubbles to 
coalesce ; but if the concentration of dissolved solids 
is kept low, the small bubbles more readily coalesce 
and form larger units. These large bubble units are 
not so likely to project water drops into the steam 
space upon disruption at the water level; they also 
induce a faster rate of circulation. It is now clear 
why, in order to preserve a reasonable purity of 
steam, a concentration of solids in the boiler water, 
which may prove satisfactory at low pressures, cannot 
be tolerated at high pressures, because it stabilises 
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the undesirable small bubbles which are formed at 
high pressures. 

Although the dissolved solids in boiler water do 
not appreciably affect the surface tension, they do 
influence the stabilisation of the bubbles by adsorp- 
tion at the steam and water bubble interfaces. 
Persistent foam does not result, however, from this 
partial stabilisation by the dissolved salts, but is 
due to the presence of suspended matter, principally 
suspended matter in the colloidal state. It is to 
minimise the stabilisation of foam by colloids that 
the proportion of caustic alkalinity must be kept 
low and organic matter practically excluded from 
boiler water. To what extent foaming is directly 
influenced by increase in the saturation pressure is 
uncertain. 

Clearly, in designing a high-pressure boiler, much 
may be accomplished towards ensuring purity of the 
steam by careful design of the internal baffles and 
fittings. When the boiler goes into operation an 
additional factor must be considered ; the steaming 
properties of the boiler water depend almost entirely 
on the nature of the feed water and the careful control 
of its chemical treatment, not only in relation to 
the purely chemical changes brought about, but, 
equally important, to the physical and chemico- 
physical changes. Existing chemical treatments 
to protect a boiler against scale, corrosion, and 
embrittlement are not as a rule designed to prevent 
steam contamination—they may even be the cause 
of it. Looking to the future, chemical treatment 
should be aimed at, which, while still adequately 
protecting the boiler metal, also ensures purity of 
the steam. This will only be achieved by giving 
due consideration to the chemico-physical reactions 
of the chemical treatment of the boiler water upon 
the physical processes of steam generation. 








MANGANESE IN THE Urats.—A fresh manganese-pro- 
ducing centre is being established in the North Urals. 
The district in which the plant will be built—near the 
village of Polunoch in the Ivdel Province—contains one 


of the largest manganese ore deposits in the U.S.8.R. 








film, giving it both plasticity and stability. 
Steam bubbles in which the liquid film is stabilised 


evaporate during superheating of the steam, some 
of the solids then forming deposits in the superheater 





Hitherto, manganese mining in Russia has been confined 
to the Ukraine and Georgia. 
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R.A.F. NIGHT PHOTOGRAPHY 


Nigur photographs can now be taken by the 
R.A.F, on even the blackest night. Photographic 
flare bombs dro by British aircraft allow photo- 
graphs to be from considerable heights, and 
under almost any condition of black-out. Flare 
bombs are released and operated by an intricate 

of electrical control. The camera is also 
e ically controlled; whilst by means of a photo- 
electric cell the flash of the flare bomb itself auto 
matically closes the caméra shutter. When the flare 
bomb is released the camera shutter opens, exposing 
the sensitive film in readiness for the coming flash 
of light. The flare bomb descends until it reaches 
the allotted height, suitable for illuminating the 
target. The upshooting light operates the photo- 
electric cell, which closes the shutter of the camera. 
Much of the success of R.A.F. advances in the science 
of air photography, both by day and night, is due to 
technical developments in British cameras and lenses. 
Germany’s one-time lead in this field has now been 
reversed, and from the evidence of captured enemy 
aircraft it can be safely said that the new British 
equipment is appreciably better than that of the 
enemy. R.A.F. cameras are smaller and more easily 
handled than those used in the Luftwaffe. Many 
of the new problems created by modern high-flying 
requirements, such as freezing and lens clouding, 
have been successfully solved by systems of electrical 
heating and by the fitting of optical flats and per- 
spective windows. Processing developments also 
have contributed very largely to securing for the 
R.A.F. its present photographic lead over the 
Germans. Close co-operation between the industry 
and the R.A.F, has resulted in new and faster films, 
and better emulsions, ahead of anything on the 
market. Advances from this research and develop- 
ment work should benefit the everyday photographer 
after the war. 





eee 
a cet 





BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, 8.W.1, The price of each specification is 2s. 3d. post 
Sree, unless otherwise stated. 


RUBBER HOSE WITH WOVEN FABRIC 
REINFORCEMENT 


B.8. 924. This specification covers air hose, air hose 
(rock drill and/or mining hose), low-pressure water hose 
(for cold or hot water), high-pressure water hose for 
washing or spraying, chemical hose, and brewers’ hose. It 
deals with mandrel-built, wrap-cured rubber hoses intern- 
ally reinforced by plies of woven fabric, manufactured in 
lengths not exceeding 60ft. The hose may be reinforced 
externally by the use of round or flat wire. Certain basic 
differences exist between the wrapped hose covered by 
this specification and long-length moulded rubber hose 
covered by B.S. No. 796—1938. In addition to differences 
in construction, the method of manufacture limits to 
60ft. the maximum length in which wrapped hose can be 
— The bore of wra hoses can, however, be 

smoother, more iform, and more accurate in 
respect of diameter and concentricity. These features are 
of special importance and value in certain industrial 
applications. A test for oil resistance to lining is under 
consideration, and will be incorporated in a future revision. 
The hoses dealt with are not constructed for use under 
conditions involving internal pressures substantially below 
atmospheric. 








CATALOGUES 


Coorgrn Rotter Brarines Company, Ltd., King’s Lynn.— 
Catalogue dealing with split roller bearings. 

ALLEY AND Macretian, Ltd., Sentinel Valve Works, 
Worcester.—Booklet on “ Sentinel ” steam traps. 


W. Cannine and Co., Ltd., Great Hampton Street, Bir- 
mingham, 18.—Leaflet on special duty brushes and wheels. 


Epwarp G. Hersert, Ltd., Atlas Works, Levenshulme, 
Manchester.—Catalogue of machine tools and testing machines. 


Visco Encivzermne Company, Ltd., Stafford Road, Croydon. 
—Leaflet No. 403, dealing with “ C E ” type air filters for dry 
filtration. 

NorTHERN Atumintum Company, Ltd., Southam Road, 
Banbury, Oxon.—Specifications for aluminium and aluminium 


alloy products, 
,, SionaRp Kusnozr, Ltd., Klingerit Works, Sidcup, Kent.— 

Steam” ca covering jointing, packing, cocks, indi- 
cators, and valves. 

Crorts (Enctneers), Ltd., Thornbury Road, Bradford, 
Yorks.—Catalogue No. 240 on geared motors, drives, con- 
veyors, and Couplings. 

_Wetiman Suita Owen Evotnerrtnc Corporation, Ltd., 
Victoria Station House, Victoria Street, S.W.1.—Catalogue 
on the Wellman “ Basequip K ” gas burner. 


Broapway Enorrrermva Company, Ltd., Carlisle Road, 
Hendon, N.W.9.—Booklet dealing with Fray “ All-Angle” 
milling machines, milling attach ts, and ies. 

Dertoro Smrutme AND REFinine Company, Ltd., Highlands 
Road, Shirley, Birmingham.—Copy of the ‘ Deloro Stellite 
Cutting Tool ual,” and leaflet dealing with Grade 80 stellite. 

B.E.N. Parents, Ltd., High Wycombe, Bucks.—Leaflet 
a an oil and moisture separator and an automatic drain 
trap, and illustrated catalogue dealing with spray painting 
equipment. 

Bennis Comsusrion, Ltd., Little Hulton, Bolton.—Cata- 
logues describing “ Bennis” patent air-draught stokers 
coal and ash-handling plants; travelling grate stokers, and 
coking stokers. 














Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


The Scrap Market 


The all-round increase in scrap prices which took 
place on December 9th has not affected business in this 
section. The national iron and steel serap collection 
campaign continues and is providing large tonnages for 
the merchants, The result is that in some cases liers’ 
yards are full and steel works, engineering establishments 
and foundries find no difficulty in obtaining licences to 
purehase. After a short period, during which many of the 
steel works were obliged to suspend deliveries owing to 
the large accumulations on hand, they are now able to take 
fresh deliveries. Some anxiety prevails lest the extra 
traffic for Christmas will result in rail congestion and 
delays in transport, and for this reason many buyers came 
on the market immediately before the holidays and 
endeavoured to press forward deliveries. The demand for 
heavy steel scrap is active and there is an increasing call 
for basic steelmaking scrap. More activity is also noticed 
in heavy steel turnings and cast iron borings. The 
foundries, generally speaking, are taking steady deliveries 
of cast iron scrap, but there seems rather a dearth of this 
description in some districts. It is suggested, however, 
that this is only a temporary difficulty and that supplies 
are likely to improve shortly. Recently additions have 
been made to the number of electric furnaces in operation, 
and as a result there has been a sharper request for short 
heavy scrap as well as for scrap with a low sulphur and 
phosphorus content. On the whole, however, the suppli 
of the latter material are fairly good, although buying of 
this quality has been steady for some little time. In Lanca- 
shire some fear appears to exist that more stringent con- 
ditions in the supply of most descriptions of scrap will 
develop in the New Year. 


The Pig Iron Market 


Consumers of foundry pig iron are now busy nego- 
tiating for supplies over the first quarter of the New Year 
and, judging from the volume of inquiry, the market is 
likely to be active for the next few weeks, notwithstanding 
that many consumers have already placed contracts. 
The Control apparently has found it possible to deal with 
consumers’ needs with more freedom, and users are now 
permitted to place orders for pig iron in advance of their 
immediate needs. It is understood, however, that they 
will not be allowed to accumulate large stocks, but in 
order to tide over possible periods of shortage reasonable 
reserves may be held, This has relieved consumers of 
some anxiety, since their experience last year taught them 
that temporary difficulties at this season are not unlikely. 
The production of Cleveland foundry iron is irregular and 
in small volume, as most of the furnaces are engaged in 
turning out basic iron for the steel works. The foundries 
on the North-East Coast therefore have to rely for their 
supplies upon producers in the Midlands. So far this has 
worked well, although naturally there have been some 
complaints about delays in transport. The Midland pig 
iron market is active, and a good deal of inquiry is in circu- 
lation for delivery in the first part of next year. On the 
whole, the light castings industry, which is the eigeg om 
user of high-phosphoric iron, is busier than it was a few 
months ago, although not yet working full time. On the 
other hand, the heavy engineering industries are operating 
under extreme pressure, and are requiring large tonnages of 
hematite and low-phosphoric foundry iron. Supplies of 
these qualities, as well as of refined pig iron are not in 
excess of the quantities required, and the Control has to 
keep a careful eye upon applications for licences. The 
Lancashire market is distinctly irregular, and whilst some 
of the jobbing foundries seem busy, others could do with 
more work. There have been some complaints regarding 
late deliveries, but, generally ing, the demand has 
been well maintained, and the producers have made 
exceptional efforts to keep their customers supplied. 
Steady conditions rule in the Scottish pig iron industry, 
and users are getting their supplies regularly. 


The North-East Coast and Yorkshire 


Large outputs are being attained by the steel 
works on the North-East Coast, but at the same time the 
demand keeps pace with the increased production. The 
impression prevails that the Control has the position well 
in hand, and consumers who require steel for other than 
national purposes do not find it easy to obtain. In fact, 
the use of steel for ordinary commercial uses is severely 
restricted. The demand is strong for all descriptions of 
manufactured steel, but recently there has been a particu- 
larly urgent call for plates. It is understood that the 
shipyards get special priority for this material, and are 
taking up large tonnages. The demand from this quarter 
does not seem likely to decline, since not only are the 
shipyards engaged on big programmes of new construction, 
but the repairing yards are exceptionally busy. The call 
for structural steel, including bars, has revived after a 
period during which it showed signs of declining. The 
call is principally for medium and light joists and sections, 
but there is also a good tonnage of the heavier materials 
passing into consumption. The situation at the re-rolling 
mills is distinctly good, since they are receiving good 
supplies of home-produced billets, supplemented by 
imports from the United States. In fact, it is said that the 
imports of billets and other semis have been upon an unpre- 

ented scale. Activity at the sheet works is well main- 
tained, but the surplus left for export after home demands 
have been satisfied remains small. In the Yorkshire steel- 
producing districts operations are practically at capacity. 
In Sheffield the works are fully employed, and there is a 
particularly heavy demand for all kinds of special steels. 
Steps have been taken to increase the melting facilities, 
and outputs are steadily expanding. 


Scotland and the North 


Active conditions prevail at the Scottish steel 
works and great efforts are being made to meet the 





Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


insatiable demand. In some cases makers are reported to 
have fallen into arrears with their deliveries, but in the 
main they have succeeded in keeping up to date. All the 
works have full order books and will be kept busy for a 
long time to come. There is no doubt that substantial 
tonnages will be carried forward into the first delivery 
period of 1941, and as licences are being issued for the first 
quarter of the New Year the next few weeks are likely to 
be a busy time in the steel markets. The heavy steel 
makers are working at exceptional pressure and the 
demand for plates is particularly heavy. Not only are 
the shipbuilders fully employed and taking up all the 
quantities they can obtain, but the tank and boilermakers 
have big contracts in hand. A large proportion of the 
steel now being produced is ing to consumers who are 
employed upon Government contracts, and this refers 
especially to the shipyards. Business in the lighter joists 
and sections is only limited by the quantities available, 
and so heavy is the pressure upon the producers that 
many of them would welcome a respite. The armament 
manufacturers also are large buyers of special steels and 
the production of this class of material is said to be 
increasing. There seems to be little steel of any kind 
available for anything but Government and essential war 
work. Firms requiring steel for non-essential purposes 
have to wait a long time, and find a difficulty in obtaining 
the necessary licences. This, of course, is in accordance 
with the policy of the Control, which is concentrating upon 


lies | providing all the material required by the war industries. 


Lately the call for structural steel in the Lancashire 
market has been only moderate, but within the past week 
there has been some revival. The demand, however, is 
principally for the lighter joists and sections. 


Copper and Tin 


The close of the year finds the copper position in 
this country satisfactory, both from the point of view of 
supplies and the production of manufactured products. 
The arrangements made by the Control on the outbreak of 
war with the Empire producers have worked well and if the 
German attempt at a blockade has interfered with the 
arrival of any cargoes it has not affected deliveries to the 
war industries. This is an achievement, particularly as 
consumption must be absorbing huge tonnages. A feature 
of the industrial position is that large tonnages of manu- 
factured copper products required for war purposes are 
being produced. It is believed that arrangements are 
being made to increase the Empire production both of raw 
copper and the finished products and that a number of 
additional plants will be started next year in Empire 
countries. One Canadian paper has expressed the view 
that by the end of 1941 a third of the Canadian output of 
copper will be fabricated in the Dominion. The laying 
down of plants to this extent may result in greatly changed 
conditions in the copper market after the war. The 
Canadian newspapers put the refined Canadian copper 
production for January to October inclusive at 320,000 
short tons. The output for the whole of 1939 is given as 
304,000 tons. In the American market stringent con- 
ditions have ruled and_ the producers are still allocating 
supplies to their customers. The Americans retain their 
domestic price at 12c. d/d and their export price at 10} c. 
f.a.s. In both departments, however, higher prices have 
been paid, although it is said that the producers have not 
been guilty of exceeding the 12c. level.... The tin 
market has been distinctly quiet and there does not seem 
to be any anticipation that conditions will change for 
some time. American buying has remained rather lifeless. 
although the latest reports from the United States indicate 
that consumers are showing more interest in the metal. 
A scheme for laying down a smelter in the United States 
has reached another stage and an agreement is reported 
to have been reached by which Bolivian mines will sell 
about half their production to the United States. This, of 
course, would materially change the world’s tin position, 
since the Americans would buy less from the Far East and 
also on the London market. Even at present there appears 
to be a growing tendency on the part of America to 
purchase more tin direct from the Eastern smelters. 


Lead and Spelter 


The lead consuming plants in Great Britain are 
obtaining all the metal they require and the situation is 
generally regarded as comfortable. Not only are the war 
industries kept well supplied, but there seems to be suffi- 
cient lead available to provide fair quantities for firms 
producing exportable products and also a certain amount 
for ordinary commercial production. The battery and 
cable makers are absorbing large quantities and notwith- 
standing Hitler’s attempts at blockade supplies ap to 
be reaching this country with regularity and in satisfactory 
tonnages. In the United States the position seems to be. 
rather tight, but the price has remained unaltered at 5-50 c’ 
There has been fairly active buying and American con- 
sumers appear to be taking up good quantities. No doubt 
the American rearmament programme has something to 
do with the active conditions in this market. Reports 
have been current that Russia has been inquiring for large 
tonnages in the United States, but there do not seem to 
have been any actual transactions. It is probable that if 
Russia needs this metal she could obtain it from Mexico, 
since the normal markets of that country have to a con- 
siderable extent been overrun by Germany.... Large 
quantities of spelter are being absorbed by the British war 
industries and in the general world tightness it is satis- 
factory to know that the arrangements made by the Control 
at the beginning of the war — placed Great Britain in a 
good position as regards supplies. Plant engaged upon 
Government contracts is receiving all the metal needed, 
although at times it may not be possible to secure the 
particular grade of spelter desired. At’ the same time, the 
Control is carefully watching the position and there does 
not seem to be any surplus after essential requirements 
have been met. 
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Notes and 


Rail and Road 


Tue Battic States Ramways.—The railways of 
Estonia, Latvia, and Lithuania have now been incor- 
porated in the U.S.S.R. railways, and management 
divisions have been established at Tallinn, Riga, and 
Vilna. A count of the rolling stock available i in the three 
divisions has been ordered. According to the statistics 
of the former administrations, the three divisions possessed 
740 locomotives, 1800 passenger vehicles, and 14,300 
goods wagons. 


Wetpep Box Wacons.—The Chicago, Milwaukee, 
St. Paul and Pacific Railway has completed the construc- 
tion of 3188 50-ton steel box cars at the company shops, 
Milwaukee, Wis. These cars are of the lightweight, 
double-sheathed, all-welded type, and have two-piece 
pressed steel ends. Each car has a fir plywood ceiling. 
The sides and ends are lined with tongue and groove timber 
arranged with clean-out boards which can be taken out to 
remove grain, &c., which may find its way behind the 
lining. 

Soproum Licutmne.—One of the most extensive parkway 
developments of to-day is the new Belt Parkway in New 
York City. It is 35 miles in length, and traffic considera- 
tions made imperative a high level of visibility for the 
safety and convenience of motorists by night as well as 
by day. When this road was opened to traffic on June 29th, 
about 12 miles or one-third of the lighting system was 
put in operation, since when the scheme has been com- 
pleted by 2417 10,000-lumen sodium lamps—the largest 
sodium highway lighting installation in the world. The 
choice of sodium lighting was made by Mayor F. H. 
LaGuardia, after an extensive investigation into the most 
practical and economical methods of highway illumination. 


New Motor VEHICLE REGULATIONS.—The Minister of 
Transport has now made the Regulations, which were 
recently foreshadowed, raising from 2} tons to 3 tons the 
maximum unladen weight of goods vehicles which are 
allowed to travel at 30 m.p-h. A corresponding increase 
from 3 tons to 3} tons is given in respect of goods vehicles 
which have been fitted with producer gas plant or gas 
cylinders for their propulsion. The concessions will o: 
the increased weight of replacement parts made from 
heavier substitute materials. A further reprieve is 
granted for vehicles built before 1933 which are fitted with 
solid tyres. Under the existing Regulations these vehicles 
were due to be fitted with pneumatic tyres by the end of 
this year. 

Dorep Fve..—In pursuit of fresh information about 
producer gas for road transport, the Director of the Fuel 
Research Board has reported practical experiments to 
discover the best fuels for use in gas producers. Among 
other matters investigated, it was found that anthracite 
did not behave satisfactorily when used in an up-draught 
producer. Difficulty was experienced in lighting it ; 
flexibility was lacking, and overheating occurred. In a 
cross-draught producer with a small high-velocity air 
intake the performance was good, and anthracite could 
be described as @ first-class fuel. When, however, the fuel 
was “ doped,” or impregnated with an activating salt, 
the performance in the up-draught producer was greatly 
improved, and could be considered good. With the cross- 
draught producer, on the other hand, impregnation made 
no marked improvement in the performance. 


Air and Water 


Japan’s New Inpustry.—Furfural is to be manufac- 
tured from rice straw by the Fushiki Cardboard Manu- 
facturing Company by a process developed by the Kanto 
Applied Chemistry Institute. It is claimed that 17 per 
cent. of the weight of the rice straw used can be recovered 
as 99 per cent. furfural. At present Japan imports 
between 2000 and 3000 kilos. of the material annually, 
mainly for the production by solvent extraction of aviation 
lubricants from asphalt crudes. Five petroleum- 
refining companies are operating this process. 

THe CoLOUR-BLIND OBSERVER.—A curious siory of 
an observer in the U.S. Air Corps has reached this country. 
This man obtained results when others had failed in cir- 
cumstances so out of the usual that his case was specially 
investigated. He had found, and reported upon, not only 
all the known gun positions in the area, but a number of 
other military targets. Optical tests were made to dis- 
cover whether he possessed exceptionally good eyesight, 
and it was then discovered that he was colour-blind. For 
that reason camouflage had not deceived him in the 
slightest. 

RECONSTRUCTED DrepcEs.—A fleet of new and recon- 
structed built to the design and specification 
of Anglo-Oriental (Malaya), Ltd., technical and general 
managers of a number of tin- producing companies in 
Malaya, Thailand, and Burma, has been put into full 
service. At a cost exceeding £1,500,000 sterling, seven 
new dredges have been provided, and many older dredges 
redesigned to include the latest tin-dredging and treat- 
ment equipment. Several dredges, having worked out 


the properties for which they were originally constructed, 
were dismantled and rebuilt elsewhere, and, except 
for two plants, all were converted from steam to electric 





Memoranda 
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Miscellanea 
Iron Ore in Inetanp.—The Minister of Supply has 


received a full report from one of the Department’s repre- 
sentatives on the iron ore deposits of Northern Ireland. 


A Bauxite Contract.—A contract for the purchase of 
100,000 tons of Brazilian bauxite for delivery in 1941 has 
been signed by the Reynolds Metal Company of America 
with the Companhia Gerai de Minas. The purchase will 
be increased to 180,000 tons by 1942. The aluminium 
plant, which the purchasers are to erect, is expected to 
be completed next July, and will have an output capacity 
of 27,000 tons a year. 


FERRO-CHROME FROM SovutH Arrica.—Although 
exports of chrome ore from South Africa last year amounted 
to the record figure of 187,935 tons, producers operated on 
a restricted basis, reports the Government Mining Engineer. 
America has increased her purchases, thus compen- 
sating in part for the loss of the German market. The 
possibility of producing ferro-chrome from domestic ores 
is being seriously considered. 

Inventors’ Stamps.—The postal authorities have 
honoured Alexander Graham Bell, inventor of the tele- 
phone, by placing on sale a stamp bearing his portrait. 
It was first put on sale at the post office at Boston, Mass., 
on October 28th, and the first stamp purchased will be 
presented to Alexander Graham Bell Grosvenor, eldest 
great-grandson of the inventor. The Bell stamp is of 
10-cent denomination, printed in sepia. It is one of five 
in the Inventors’ series, and another in the series is Morse. 


A Liverpoot Lasoratory.—Mr. B. Welbourn, chief 
engineer of British Insulated Cables, Ltd., has opened a 
high-voltage laboratory in the Department of Electrical 
Engineering at the University of Liverpool. The laboratory 
is equipped for testing and research work on electrical 
insulating materials. While the cost of the building has 
been borne by the University, the equipment has been 
provided through the generosity of the late Mr. G. H. 
Nisbett, British Insulated Cables, Ltd., and the Liverpool 
Corporation Electric Supply Department. 


ResgarcH 1x America.—‘ In masses, our research 
figures may sound impressive,” writes an American 
research chemist. ‘‘ Annually, we spend for industrial 
research something between 250,000,000 and 300,000,000 
dollars, but that figure represents for each of our inhabit- 
ants an apportionment of something less than 2-25 dollars. 
Nationally, we operate industrial research laboratories 
to the number of 2000. But against the number of indus- 
trial plants engaged in business in our country, that figure 
stands as a ratio of slightly more than 1 per cent.” 


An Atuminium ALLoy.—Exceptionally good physical 
properties are claimed for “T-1” aluminium alloy 
developed by the Nationa! Bronze and Aluminum Foundry 
Company, of Cleveland Ohio. Among these properties 
are tensile strength up to 33,000 lb. per square inch, without 
heat treatment, good machinability and ability to be 
welded, without loss of physical properties. Foundry 
practice is virtually the same as for other aluminium 
alloys. The see of contents are approximately 
as follows :—Copper, 2-0; tin, 1-5; magnesium, 0-7; 
zine, 1-0; titanium, 0-2; chromium, 0-2; and the 
balance aluminium. The specific gravity is 2-78 and the 
Brinell hardness from 60 to 78. 

CuarcoaL 1x Inpustry.—Wood charcoal is still a 
vital raw material. It is used as a case-hardening 
compound in the production of aero engine parts, in 
the manufacture of artificial silk, in the processing of 
rubber, and in the manufacture of cyanide for the extrac- 
tion of gold. Before the war Britain produced less than 
half of the charcoal consumed, and the craft of charcoal 
burning, entailing a hard and solitary life, survived only 
in a few places. To-day production has been increased 
by the use of a steel kiln, which can be moved from place 
to place wherever suitable wood is available, and can be 
worked by unskilled labour under skilled supervision. 
Thus importation from such sources as the Gold Coast, 
the Philippines and India has been overcome. 


Naturat ALLtoyep Vanapium Pia Iron.—A report 
in the Soviet newspaper Uralsky Rabochy states that 
scientists of the Ural Institute of Ferrous Metals have 
produced in a charcoal furnace, from Kusinsk titano- 
magnetites, naturally alloyed | vanadium pig iron, free from 
sulphur and phosphorus. It is said that naturally alloyed 
vanadium pig iron has not previously been produced, either 
in the U.S.S.R. or in any other country. Usually i in manu- 
facturing high-quality vanadium steels in open-hearth 
furnaces pure charcoal pig iron is used, with the addition 
of ferro-vanadium produced in electric furnaces. The new 
method is said greatly to simplify and cheapen the process 
of production, while the quality of the alloyed steel is 
considerably improved. 

Map or THE CoLoniAL Emprme.— We have been 
favoured with a copy of The Crown Colonist Map of the 
Colonial Empire. Designed to show the situation and sizes 
of our Colonies in relation to one another and to the British 
Isles, this new map consists of a general map of the world, 
on which Great Britain and Northern Ireland, the Crown 
Colonies, Protectorates and Mandated Territories are 
shown in strong red; the South African Protectorates 
administered by the Dominions Office in red hatching ; 
Condominium Territories, such as Anglo-Egyptian Sudan, 








dencies by a pale red. Shipping routes, submarine cables 
and the principal coal ie os oil fuel stations are shown, 
and the principal air routes are also indicated. Supple- 
menting the general map are insets showing the various 
Colonies, Protectorates, &c., which are all grouped in their 
geographical relationship to each other, and include 
Colonies in Europe and the Mediterranean, the Middle and 
Far East; East, West and Central Africa; High Com- 
mission Territories in Southern Africa ; : Bermudas, West 
Indies, South and Central America ; Fiji and the Western 
Pacific; South Atlantic and Antarctica. All these, 
together with a separate inset of Great Britain and Ireland, 
are drawn on a uniform scale of 1 : 10,000,000 (approxi- 
mately 160 miles to the inch). Principal railways and 
roads are shown on each inset. Of further interest are the 
details given in regard to the total population of the 
Colonies, together with their main products. A short list 
is also provided of the individual countries of the Colonial 
Empire with particulars of total area and population, 
average trade, imports, exports and re-exports. The map 
is published by The Crown Colonist, 33, Tothill Street, 
Westminster, 8.W.1. 


Personal and Business 


Str C#aries CRAVEN has been re-elected Chairman of 
the Industrial Welfare Society. 


Sm Harorp E. Yarrow, C.B.E., has become a director 
of the Clyde Valley Electrical Power Company. 


Mr. J. C. Granam has been re-elected Chairman of the 
Clyde Lighthouse Trustees, and Mr. A. N. Lindsay Vice- 
Chairman. 

Mr. H. O. Smrra, of Imperial Chemical Industries, Ltd., 
has become Controller of Small Arms Ammunition at the 
Ministry of Supply. 

THe Lonpon Mipitanp AND ScortTisH Rattway Com- 
PANY announces that Lord Aldenham has been elected 
to the board in succession to the late Mr. W. L. Hichens. 


Navat A.D.C.—Engineer-Captain G. B, Allen, R.N., 
has been appointed a Naval Aide-de-Camp to H.M. the 
King, in succession to Engineer-Captain D. C, Bennett, 


aN 


Mr. W. G. Sirs, chief mechanical engineer to the 
Manchester Ship Canal Company, is retiring after forty- 
five years’ service with the company. . Mr. Smith will be 
succeeded by Mr. T. A. Guest, his present deputy. 


Tae Woopati-DuckHaM VERTICAL RETORT AND OVEN 
Construction Company (1920), Ltd., announces that 
it has taken over the goodwill, patents, trade mark 
“ Koppers ” and other similar assets of the Koppers Coke 
Oven Company, Ltd., of Sheffield. 


CHANGE oF ADDRESS.—Delco-Remy and Hyatt, Ltd., 
inform us that their offices at 111, Grosvenor Road, 
London, 8.W.1, including the administrative, accounting, 
general sales and supply departments, are being moved to 
Church Street, Dunstable, Beds. The electric motor sales. 
electric motor repairs, and service departments will 
continue to operate from Grosvenor Road, 8.W.1. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col ares ted to note 
that, in order to make sure of its insertion, the necessary information 
ee ee ee ee eee 
of the week preceding the meetings. In all cases the TIME a 
PLACE at which the meeting is to be held should be clearly stated. 








1941 


Fuel Luncheon Club 
Wi 7 Jan. 8th.—Connaught Rooms, Great Queen are 
W.C.2. Luncheon, 12.45 for 1.10 p.m. Address, 
Austin, 


Institution of Chemical Engineers 

Tuesday, Jan. 14th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘* Modern mip ip roman in the 

Design of Plant for the Concentration of Sulphuric Acid,” 

P. Parrish. 2.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Jan. 14th.—39, Elmbank Crescent, Glasgow. ‘ District 
Heating,” D. V. H. Smith. 6.30 p.m. 

Institution of Mechanical Engineers 
Friday, Jan. 3rd. —Storey’ 's Gate, Westminster, S.W.1. 
Control of Oil Fires,” A. F. Dabell. 2 p.m. 

Manchester Association of Engineers 


10th. —Engineers’ Club, Albert Square, Man- 
t Develop- 


“ The 


Friday, Jan. 
chester. ee ae 
ments in Design,” R. H. Buckley. 7. 4S p-m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Jan. l7th.—Mining Institute, Newcastle-upon-Tyne. 

“Optical Instruments: Particularly Large Astronomical 

Telescopes,” G. E. Manville. 6 p.m, 
Royal Society of Arts 

Wednesday, Jan. 15th—John Adam Street, Adelphi, W.C.2. 
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“Women in Industry,” Miss C. Haslétt. 1.45 p.m. 
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PUBLIC NOTICES 





UNION OF SOUTH AFRICA—CITY OF 
PRETORIA 
TENDERS FOR 
TURBO-.ALTERNATORS WITH CONDENSING 
PLANT AND AUXILIARIES 


e City Council of Pretoria 
DERS for the SUPPLY, DELIVERY 


750-kW TURBO- 

with com- 

plete CO. and T. 
One copy by the epeciieation may be obtained from 
and 


the 
McLellan, Bo ictoria Street, London, 8.W.1, on or 
Ist, 1941, on payment of a fee of £5 5s. 
copies of the ification may be 
in London 
additional copy. 
to four will 


relative documents 
endorsed ‘* Tender for alternators and 
Auxiliary Plan Pretoria, ** must be delivered in 
triplicate as follows :— 
“Seche TARY ‘Tender and doc ts to the 
TO THE BO 


24 hours 
original Tender Pong documents with the 


The Council do not. ‘bind themselves to acce + the 


lowest or any Tender 





THE TEES VALLEY WATER BOARD 
APPOINTMENT OF DEPUTY ENGINEER 


he Tees Valley Water Board 


~*~. (daily suppl i as phous 20. million gallons) 
invite APPLICA’ for the POST of DEPUTY 
ENGINEER, ata ay of £500, rising, subject to 


by annual increments of £25 to 
* nee ponte, 


Applican be Associate Members (by 
exam hation) of the Institution of Civil Engineers, 
and have and 


sound ical knowledge 
tee "of sil the echnical duties relating” to fhe 
administration of a Jarge water 
of new works in connection 
person Se hee must devote his whole time 
to . work of 


intment will. be subject to the pro 
visions a the Local Government Su uation 
ct, maa and the successful te will be 
uired to pass a medical examination. 
qualtbensie lications, stating age (not to exceed 40 years), 
cations and experience, and accompanied b 
copies of two recent testimonials, Myer eg 
= early as ible, ve: h the unders' aon ae ae 


ter than Monday aie 
- ~ short tist © will. be | peice "those candidates 
will be asked to attend for. personal interview 
po analy, 18th January, 1941. 








Engineer and Manager. 
Offices, 
tion Road, 
ddlesbrough, 


Yorks. 6333 





BROCKHALL 
Certified Institution for Mental Defectives 


LANGHO, near BLACKBURN 


aie are Invited — for 


the APPOINTMENT of a SHIFT ENGINEER. 
The present commenci is £258 


Candidates must be trained engineers, not over 
40 years of age, and must be Ry. 
& nal Tunning and maintenance 

ressure Hot Water Heating 

‘i paratus, Hot Arey Electrical 

it, Electrical eg Teeppeng System and Fire 
a Machinery, Bakery 

Refrigerator Plant, Disinfectors. 

Disposal Piant, and oo and Pumping 


ry. 
Candidates without these qualifications will not be 
nsidered. 


fm aes to be made on a printed form, which 
be obtained from the MEDICAL SUPERIN- 
ENT. must be returned not later than 9 a.m. 
on Friday, 10th January, 1941. 
21st December, 1940. 6834 


. Fire Appliances, 





SITUATIONS OPEN 








No 


(H. RISSIK) 


(Simm STEPHEN J. PIGOTT) 


(KR, F. DAVIS) 





Che Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE 
ARRANGED FOR CARD INDEXING 
(TaBLE oF ConTENTS, PAGE 408) 


ey Nee 


Statistical Methods in Engineering Practice 


V (P. 404) 


THE ENGINEER, 


The Engining of Highly Powered Ships 
No. 


(P. 410) 


THE ENGINEER, 27 


Steam Generation at High Pressures 


No. Il @. 412) 


THE ENGINEER, 27 


Arc Suppression Coils ¢. 40) 
THE ENGINEER, 27 - 


Dirty Steam c. 4s) 


THE ENGINEER, 


Bombing from the Stratosphere c. 


THE ENGINEER, 27 - 12 - 40 


Windscreen Wiper for Railways @. 47 
THE ENGINEER, 27 


27 - 12- 


27 


40 


408) 


- 12-40 























BABCOCK VALVE VALUE. 








INDEX TO ADVERTISEMENT. S, PAGE 53 








PAPER ECONOMY 





It has now become necessary, in order to maintain 
the normal circulation of THE ENGINEER, to print 
all advertisement pages on the Thin Paper hitherto 
used for the Foreign Edition. 


So long as our diminishing stocks of thick paper 
will allow, the Home Edition Editorial pages will be 
printed on the usual paper, so that uniformity in 
bound volumes may be maintained. 


IMPORTANT 
Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 


STATUTORY RULES & ORDERS 
1940 No. 877 
RESTRICTION ON ENGAGEMENT ORDER 





SSISTANT 
QU! 
anical 





, essential. First-class men 
ages of 35 and 50 are invited ons write, giving all 
rereant details.—Address, The Engineer Office. 





©! 
8a. will be paid to the right 
man.—Address, 6820, Engineer Office. 6820 A 





OWER ENGINEER sae a — a for — Engi- 

Factory in The 

—— applicant will A. assume 

nsibility for the Maintenance of 'Sub-stations 

= Complete Electricai Services. Applicants should 

have occupied a ition of ibility on similar 

pw for at least five yeats.—Write, in confidence, 

ving experience, 

Sanus a if available, 6830, 








GUREREETENDENT ot f EMPLOYMENT for Large 
Engineering Works in Hertfordshire ; 
would include Supervision of Labour t, 
a Schemes for anion and Trainees. 
lary 


att ieae 0310, The Engineer Office. ee 0 rei 


Post You Are Seeking May Not be Advertised 
in this Column, but do not lose the Opportunity 
of B Y Souienene ts before al] those who 
terested and could employ you. An 
Aavertionnent in the “‘ Situations Wanted *’ Column 
would be seen by all Leading Engineering Concerns 
for a cost of Four Lines, 4s.; 1s. for each Additional 
Line. There is no better way of covering go large 2 
field for such a small charge. 








SITUATIONS WANTED 





of Good Education SEEKS 
i or Civil 


and river improvements, A.R.P. 
, surveying.— Address, P2873, The 
P2873 B 


id . 
struction work 
Engineer Office. 





ESIGNER MANAGER, Special Purpose Machines, 
‘office machines, clockwork, amusement machines 
— eth —— 
foreman and 
production.—Ad 





GINEER (34 Years), A.M.I. Mech. B., SEEKS 
EVENING or WEEK-END WORK: to replace 
lost income as evening technica! Iecturer. — 


‘id estimator. 
pa a or he og 


undertake machine 
assembly if attractive ~ ae offered 
area.—Address, 6840, The Engineer Office. 





F the Man You are Seeking is Not Amongst those 
Advertis: in this Bee Sc coal aeneene 
in = ag 


1s.; Box aa 6d. 
ludes despatch of all replies 





ANICAL and ELECTRICAL GINEER 
gun » Shells, and 


(49), 
itions, aircraft a. switchgear, 
ing, production @ it.  Avail- 
or reappointment.—Address, 6800, The 
Office. 6800 B 








REMAN ENGINEER, 20 Years’ Experience, 

DESIRES CHANGE; experienced both main- 
tenance and new work, chemical, cement, gen. heavy 
engineering.—Address, P2876, The Engineer Ya 








GOVERNMENT OF THE PUNJAB, 
INDIA 


ASSISTANT EXECUTIVE ENGINEER 


A Pplica: cations are Invited for 
APPOINTMENTS of yo ye 

Ean a ENGINEEE in the Punjab Service o 

didates mus Paropena 7 British f 

gia eat aar Ra 
v 

the Ist. A 1040. ‘They must possess one of a 

speited list of University degrees or a cheer ch qualifi- 

cations. 

Permanent and_pensionabi Sie an 

“4 two none a weadition ionable a) subject 
highest posts in the. service. Taitial oe 

Soe a ane oo aes Ra. 180 iper 

ma Free to India “if confirmed 

— por 


obtained, on tietio b eo tar, osing 
a] ion ju 
intent Mi HDS ee from’ the ihe HH” COM. 


Bee Tate @ diate: ave pated ; 


January, 194 





PUBLIC NOTICES 


SITUATIONS OPEN 





C.l. (GENERAL CHEMICALS) 
LIMITED 


POWER DEPARTMENT 


Agioations are Invited for|* 


POSITION of SHIFT MANAGER in the 
ons. 


shift Poe 
be reese = re ee water-tube boilers, 


hgear, &c., and ap 
pve i> eal be not less years of age, must 
have had several .years’ responsible experience in 
such work, following a practical and technical 
Gyising in mechanical and electrical engineering. 
The commencing salary Pon Ang annum; the 
$ | orc is Subject to months’ re. 
mary pales, 8 and the a. — wi 
pass & 


uired 
*Tonitestions, giving age and fall "partioulazs of 
neering training ani a pores station 
hould be eddieeemed tol L.C.L. (GENERAL 
WER D ARTMENT 


LTD., PO » 6/0 
LNER WORKS, WESTON POINT, 
““$.M."" 6828 . 








CHESHIRE, roarked 





COPIES or TESTIMONIALS, NoT 
SPECIFICALLY 


ORIGINALS, UNLESS 





TO ADVERTISERS UNDER B 


OX NUMBERS IN 


SITUATIONS OPEN SECTION 


onthe oer bere of aj pee, 


the Proprietors are 
+ vacancies 


to one line) will be free 


Bled, ied, upon, receipt of no notifeations he the ‘Avert 


of Fated and pon ay oy is asked for. 





| pete APER MILLIS, Litd., 
the POST of ASSISTANT EN 


== Now FILLED 
GIN. 


Sih. 





ANTED, FOREMAN PLATELAYER for Large 


Tron and Steel Works ; 


must be ginorenatly 
1 Roads. 


ying and Maintaining Ra’ 


t in La 
re icants mot ‘urnish full 
ence and state wages requi 
Engineer Office. 


iculars ~ experi- 
—Address, 6836, The 
6836 «a 





SSISTANT BUYER 
Machine Tool Makers, 


REOU TIRED 
Birmingham district 


for 


permanent positi eo ‘excellent pooper 


advancem 
—Send full 
SECRETARY, 
Street, Birm: 


poeel 
Bad. * “Pools, 


ingham, 1 


fame orem = 
Ltd., mee wuld 
6809 a 


For continuation of Small Advertise- 
ments see page 54 





AUCTIONS, Page 54 
PATENTS, Page 54 
SUB-CONTRACTING, Page 54 
FOR SALE, Page 54 
MACHINERY, &c., WANTED, Page 54 
EDUCATIONAL, Page 54 


~ 


For Advertisement Rates see 
First Column Overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS—NOON WEDNESDAYS 











THE ENGINEER) 





Dec. 27, 1940 








Che Engineer 


Annual Subscription Rates 


(including postal charges). 
BRITISH , 5 0 
CANADA .. A 3 0 Thick Paper Ed. 
‘¢ 18 6 Thin Paper Ed. 
ABROAD £3 7 6 Thick Paper Ed. 
(except Canada) £ 3 0 Thin Paper Ed. 





“THE prey ager Y 





, Estrand, London.” 
Tel. Central 6565 (10 lines). 





Wertical Milling Machines, 
all geared, hardened and nd throughout, ball 
ond: roller bearings, swivelling head, 30” x 8” Table 


HENRY MILNES LIMITED, Machine Too! Works, 
Ingleby Street, BRADFORD 





HARRY F. ATKINS 


ML MECH. E. 


CONSULTING ENGINEER 
(MACHINE TOOLS & PROCESSES) 


OLD FLETTON 
PETERBOROUGH 











PROMPT DELIVERY, 


COMPLETE PIPELINES 


FOR HIGH & LOW PRESSURE 
STEAM, WATER, COMPRESSED 
AIR & OIL. 


REISS Engineering Co. Ltd. 
399, Hendon Way, London, N.W.4. 
HENDON 6296. 























SPENCER & HALSTEADE’ OSSETT 











J. W. JACKMAN & CO., LTD., 
Vulcan Works, MANCHESTER. 
Manufacturers of 


SAND BLAST MACHINES. 














Diese! Engines 
Steam Engines 
(oe) ae os Bs | cc OLN 
SEE DISPLAYED ADVERTISEMENTS 


PUMPS 


WORTHINGTON-SIMPSON, LTD., 
a ag HOUSE, wastes Wad. 


























Holborn 4271. ~ Pumping Westeent.” 
STONEBREAKERS }} 
Screens, 


Crushing Rolls, 
Elevators and Conveyors 
Plants for fine 

jor crushing 


are our 
ROBERT ecagrlanaae ag! 3 & SONS, Ltd. 
Phenix lzonworks, STALYBRIDGE 


Tel. Ne. 296 Tel. Stalybridge 








THE 
BEST 

MARKS” 
fOR YOUR 


“ACCURATE” 


IVE Ue-lalactzrs 
RECORDERS, DISTANT AND 
DIRECT READING DIAL 
ccs FTRCRMOMETERS, 
TRANSMITTING AND DIRECT 
FITTING PRESSURE GAUGES, 
VACUUM AND DUPLEX 
GAUGES INCORPORATING 
| >, @ on OS BE BA = FEATURES 


AYR CURATEREL 
INSTRUMENT 


GARTH ROAD MORDEN 


TELEPHONE: DERWENT 221!-2 


Un 


po 


aN 


SURREY 








LINOLEUM MACHINERY 


CALENDERS, MIXERS, 
CORK MILLS, SCRAP, OXIDISING, 
PRINTING (FLAT & ROTARY ), 


AND ALL OTHER MACHINES. 
LINOLEUM AND FLOORCLOTH FACTORIES 


COMPLETELY EQU/PPED. 
‘ MEL -BRODIE ENGINEERIN 
KIRKCALDY. 


SCOTLAND. 


oc 








ENQUIRY DEPARTMENT 


The fact that our Enquiry Department is unquestionably filling a want in the 
engineering world daily becomes more apparent, and the Proprietors of 
“The Engineer” welcome enquiries from all who require information of a 


technical or commercial nature. 


This Department contains an extensive trade name index, a latge technical 








library, and catalogues of most of the prominent manufacturers. 





ROYLES 


IRLAM, Near MANCHESTER 


Calorifiers, Feed Heaters, Oil 
Heaters and Coolers, Twin 
and Single Strainers, Steam 
Traps, Reducing Valves, dc. ac. 


LIMITE 


MORRIS 
BOILERS 

















HODCKINSON Ss 
AUTOMATIC STOKERS 








FORD LANE WORKS, SALFORD 6, LANCS. 


GALVANISING & AES vax IRONWORK 


JOSEPH ASH AND SON, LTD., 
Bea-street South, BIRMINGHAM. 














The CLYDE STRUCTURAL IRON Co. Ld. 
Crydeside Ironworks, Scotstoun, Glasgow. 


STEEL ROOFS 


London & CO., Led, 
Leadenhall Bldgs., 1, Leadenhall St., London, EC. 3 




















uo? OWI & SONS (im 


HAWNILEY 











FOR ALL TYPES 


SUPERHEATERS ‘OR. At INS 


T. SUGDEN, LTD. 


BUSH HOUSE, se >t 
LONDON - - WC, 


See Advt. — “Engineer” 





— Dec. 6. 














AND-CASTING 


2 ex. to 2 cwt. to Client’s specification 
See our Adet, page 46, Dec. 20th 


CHAS, S$. MADAN & CO. L 
BROADHEATH, ALTRINCHAM. 











F. W. BRACKETT & Co., Ltd., 
Colchester. 


Water Screens, Pennell . von Filters, 
Pumps, Air Compressors, Iron Castings, etc. 























OIL SHALE 


THE DAVIDSON ROTARY RETORT. 
installed by tne Now Consolidsted Gold Fields Led. 


PATENT oon LTD., 








No. 5, VICTORIA STREET, seen: #2. 
“Phone: Vietoria 1960. 











FLEX ¥. 


CLEANS AND TINS ALL DIRTY 
METALS IN ONE OPERATION 


> OMAS AND BISHOP LTE 
87, TABERNACLE ST. LON OON. E62. 


GIBBONS BROS., Lid., DUDLEY 

Teleg.-Gibbons, Lower Gornal. Tele.-3141 Dudley 

Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


Regenerative Maffles & Furnaces 


FOR ALL ENGINEERING WORK. 
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= ax Precision metal-to-metal working faces are 
Cte rs cision metal-to-metal_ wor aces 
seas ao cw not employed at all in the Diaphragm Valve. 
a ‘> Result :—no reseating and no faulty. opera- 






. 


- 4 


ay ; 


tion. You, too, can save 
with these trouble-free 
valves. Send to-day for 
free trial valve or tech- 
nical handbook to : 


Saunders Valve Co. Ltd., 
Cwmbran, Newport 1, 
Monmouthshire. 


S" YALVE 


1 
wal \ 


+ 








cunt 


TAS/sv. 13 









3-Motor 


Travelling 


JIB CRANE 


“ PHEC” Cranes, Conveyors, Hoists, Lifts and Runways. 





Nowadays you not only have to maintain your usual high rate of output— 
but to increase it. Paterson Hughes experts can help you reorganise the 
plant in your works to meet this kind of problem. Their highly efficient 
and reliable mechanical handling plant is economical in working and will 
actually save you money whilst giving you a higher rate of output. Once 
you have a “ Phec ” installation you will find that it runs smoothly and 
without trouble for years and needs no special attention. Our repeat 
order books have proved our claims over and over again. ; 


PATERSON HUGHES 


Engineering Company Limited, 
Gorst Road, Park Royal, N.W. 10. 
Wyndford Works, Maryhill, Glasgow. 


WiLlesden ¢982-3 
Maryhill 172 











STEEL FRAME BUILDINGS 


OF EWERY DESCRIPTION. 








Possil Park, 
GLASGOW. 


BROWNLE 2. MURAD, 


Wall Type 4 








ALFRED HERBERT LTD. COVENTRY 


For the production of small high-precision 


HARDINGE lathe work. Indispensable to the = 

room and for the manufacture of scientific 
PRECISION instruments, watches, clocks, telephones, 
BENCH meters and similar work. Two types, 
LATHES open cone pulley head and enclosed 


motor-driven head with vee-rope drive. 
Capacity : 4}” by 36”. 









DELIVERY 
FROM 
STOCK 
Offered 


subject to 
prior sale. 














BRITISH CUTTING GASES LD. 


SPARTAN WORKS - CARLISLE ST. 
SHEFFIELD, 4. 


“PYROGAS ” 


Service Depots : LONDON, GLASGOW, NEWCASTLE-ON-TYNE, MANCHESTER, 




















= DIESEL ENGINES 
Wustrated Advertisement last and next week. 
GLENIFFER ENGINES LIMITED, 
Anniesland, GLASGOW. 

















1rousis n Desig 
E 

BUSH HOUSE, ALDWYCH, LONDON, wi 
"616 B 


RAILWAY SIDINGS 


TH 






See Mlustrated 
Advt. 


BULLS METAL & MELLOID CO. LTD. 


Woker, Glasd¢dow, WT. 4 
Tel.: Melloid, Yoker. Telephones : Scotstoun 2218 and 9. 



























BULL'S METAL. —Propellors, Bare, Shects, Pump Bods, Schemes designed and a free 
MELLOID (Ree, Tvade Mark}.—Condenser and Boer | Steel“ Rails, All» Sections 
age Cast, Rolled, Forged, to Points and Crossings 

——_—E—"_ {EDWARD SISTERSON LIMITED 
—_—_— NEWCASTLE-UPON-TYNE. 

(Estab. 60 Years.) 
TUFNOL 2 covERNoR 
ee am PICKERING TYPE 
The Material of Unlimited Uses and _ Ras ae Paces 
Exzison Insuzations Lrp., SIMPLE, EFFICIENT. 


PERRY BARR, BIRMINGHAM, 22 Jockey Pulley Abandoned 
Operates if Governor Stops 
from any cause; ~ 











Sole Licensees and Makers * 





REFER NEW EDITION A. 
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ALFRED HERBERT LTD. COVENTRY 





EDGWICK 
TWIST DRILL 


GRINDERS 


HESE machines, which are made ex- 

clusively for us, under our supervision, 

make drill sharpening an economical 
and accurate operation. 


They are specially adapted for use by 
women after brief instruction. 


Drive is by enclosed motor, which carries 
a grinding wheel on each end of its 
spindle. 


Drill capacity is from jin. up to | tin. diameter. 


DELIVERY FROM STOCK 
OFFERED SUBJECT TO PRIOR SALE 


Catalogue on request 




















AND 


VACUUM PUMPS 


are made in varying sizes and 
capacities to meet all requirements 
and conditions of service, also for 
continuous day and night duty. 


Capacities: 3 to 8000 cu. ft. /min. 











HOLLAND'S.L.M. 


ROTARY AIR AND GAS COMPRESSORS 

























OVER 14,000 MACHINES INSTALLED! 


THE B, A. HOLLAND ENGINEERING CO, LTD. 


18, VICTORIA ST., LONDON, S.W. 1. 














BARCLAY 





DIESEL LOCOMOTIVES 


FOR ALL GAUGES AND FOR 
ALL CLASSES OF DUTY 


BRITISH DESIGN, MATERIALS 
AND WORKMANSHIP 


BUILDERS OF ALL KINDS OF 
STEAM & FIRELESS LOCOMOTIVES 


~ 


A. BARCLAY, SONS & Co. Ltp. 


CALEDONIA WORKS, KILMARNOCK 


FFICE 38, VICTORIA ST., WEST? 
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—IGRANIC |_- 
Elactiie Contiol Goat 4 


Unquestionabie | 
Reliability | 


is the first and last requirements 
of all equipment for mill duty. 




















atid RS 























KS 


























Igranic Electric Control Gear com- 
bines electrical efficiency with 
constant service and obtains maxi- 
mum output whilst positively 
protecting motors and expensive 
plant. 


Specialists in design of control 

for Cranes, Skip Hoists, Trans- 

porters, Movable Bridges, 

Pumps and Sewage Plant, 
etc., etc. 


Illustration shows an Igranic ITL Contactor 
Panel for five motors for Stee! Mill service. 


CONTROL GEAR BUILT TO 
INDIVIDUAL REQUIREMENTS. 




















IGRANIC ELECTRIC CO. LTD. 
LONDON & BEDFORD 









































PROFILE GROUND GEARS 


We are equipped with the latest type of 
machine for the production of accurate profile 
ground spur and helical gears. In conjunction 
with accurate and sensitive testing equipment, 
we are able to produce such gears to very fine 
limits. of pitch and profile error. We invite 
inquiries »for supplying ground gears,.or 
grinding only cut blanks, between the limits 


of Ij and I1jin. pitch diameters. 














JOHN HOLROYD AND CO: LTD. 
MILNROW LANCS. 
GEARS MACHINE. TOOLS HOLFOS BRONZE. 
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A 150-ton Wellman Ladle Crane installed at the Corby Works 
of Messrs. Stewarts and Lloyds Ltd. 

Wellman Cranes contorm to the highest engineering standards 
and are designed and constructed to give reliable and 


efficient service under the most exacting conditions. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 


VICTORIA STATION HOUSE, LONDON, S.W.1. WORKS: DARLASTON, SOUTH STAFFS 


OIL MEANS MONEY!! 


THOUSANDS OF GALLONS ARE WASTED ANNUALLY 


RECOVER YOUR OIL FROM SWARF, MACHINE TURNINGS, 
BORINGS, SCREWS, NUTS, BOLTS, Etc., BY INSTALLING 


MARLOVES at OIL SEPARATORS 


WRITE FOR CIRCULAR No. 9568 70 


~ isola Alliot¢ & ia Ltd. 


ENGINEERS - - - NOTTINGHAM 


Also Messrs. BUCK & HICKMAN L - 
CHARLES CHURCHILL "Pip. - 
ALFRED HERBERT LTD. - 


CLAYTON,SON:C* Lr. 


GROUP OF CLAYTON VERTICAL CROSS-TUBE BOILERS. 


MOOR END, HUNSLET, LEEDS. 
HIGH-CLASS VERTICAL CROSS-TUBE BOILERS 


LARGE STOCK IN HAND—PROMPT DELIVERY. 
LONDON OFFICE : 2, VICTORIA ST., S.W.I. 


-PAXoLIN- 


— half the weight of Aluminium, yet tough and 
easily machined, * Paxolin”’ lends itself to a multitude 
of mechanical as well as electrical applications. 

Write for Pamphiet No. PN-1/38 


THE MICANITE <ais> & INSULATORS 
a 


COMPANY, LIMITED, 
WALTHAMSTOW Telephone : LARkswood 1044 (Pre. Br, Exch.) LONDON, E.17.- 
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PATENT CUTTER hg de DREDGERS, PATENT DIPPER DREDGERS 
BUCKET DREDGERS, GOLD AND TIN RECOVERY DREDGERS, FLOATING CRANES 





6-yard a Dipper built for the Greek Government. Output 255 existing Dredgers. 


FLEMING & FERGUSON L 


Phone : Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY. : SCOTLAND. Tel. Add. : “ Phoenix, Paisley.” 


London Agents : Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.C.2. phone: London Wall 4846. Floating Cranes “Hikitia” and “* Rapaki,” built for Wellington 
and Lyttelton Harbour Boards, N. Z., respectively. Load 80 tons at 


50 feet radius. 15 tons at 75 feet radius. Vessel shown. on 
ARARRRABAAAAAOAA SS AAAAAAAAAAAAAAAAA voyign 4s Haw Tae. 


VALVES : 


ELE uevd | Smt taenet 


MaGhETIC 3 SEPARATORS 
foe al 


. 4, HIGH STREET, ERDINGTON, 
BIRMINGHAM, ENGLAND. 


M.F.M. FURNACES 


GAS, OIL, COAL OR COKE FIRED. - 
MANCHESTER FURNACES (1834), Ltd. 
Ashton New Road, MANCHESTER. 























SPECIALTIES LTD., 
Wharf Street, LEICESTER. 




















































Wind from the right quarter .. . 











With a favourable wind the clipper “SIROCCO” Centrifugal Fans and 

races across the Ocean, her tall, tapering “AEROTO” (trade mark) Patent Screw 

masts and gleaming spread of snowy Fans fulfil satisfactorily a diversity of FOR WATER, Oil, TAR ] 
canvas providing a picture of loveliness applications under exacting conditions PETROL. ONLY FOUR 
and grace . .. of service. Numerous installations Inet Stemcenk 
Industry also demands a satisfactory testify to the excellence British 
source of air supply, and instinctively and suitability of }" > 

turns to the manufacturers of Fans “STROCCO” Products, 3 _ These are 

who haye the necessary experience and which are the result ” 

knowledge which ensure the quality of almost 60 years’ ‘ Plunger Pumps 
and efficiency of their products. experience in Fan and 43° with 

In the Engineering trades, where a high allied engineering ” tary tion 
standard of performance is essential, technique: Ro Mo 








SE apes 
a Suction without priming. 
6” REVERSIBILITY 

10" Flow same direction with 


@ We are busily “ keeping at it” supplying the urgent requirements of the nation 
at the present time. ‘‘Sirocco”’ products include : Centrifugal Fans, Dust Fans, 
High-Pressure Fans, Mine Pans, Propeller Fana, “Aeroto ”? (trade mark) Patent 
Screw Fans, Air Conditioning Equipment, “* Davidson”? Dust and Flue Dust 

Collectors, “‘ Sirocco” Pneumatic Conveyance Plant. 





and still reversed without change 


Send for Sectional Publications. larger sizes of direction . 





© 0COSSSOOOCOCOOCOCOEOOOTOSE 
e 





Rotoplunge Pump Co. Le 


Davidson & Co. Ltd., Sirocco Engineering irks, Belfast 
58. VICTORIA St.. WESTMINSTER. SW 





t 
LONDON - MANCHESTER - LEEDS - BIRMINGHAM - GLASGOW - NEWCASTLE - CARDIFF - DUBLIN 











fe: 
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Designing and manufacturing 
Insulators whose reliability can be taken for 
granted requires something more than an up-to-date plant 


and even the most modern research appliances. 


It calls for that specialised 


knowledge and experience in dealing 
&) with ceramics—and, above all, constant 
supervision—which is the secret of 
BULLERS' consistently high standard. 
‘ dy 











Whatever your requirements—whether it 
THE HALL, OATLANDS _ DRIVE, be High Tension uipment .or_ the 
WEYBRIDGE, High Equip 


ane SURREY. 
ULLERS, LTD., ‘ ify gieline: « simplest form of Insulator— 


Make sure by specifying “BULLERS.” / 
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ifn i0 ut . EM sean NEEDS 


Air Reampprestors. Spray Painting plant and om + Compressed Air Tools and 
fittings of every kind are all included in the B-E-N range. The “‘ PNEU-MATIC’’ 20 
Portable Spray Nl illustrated is designed for multi i gun spray work and 
incorporates a twi compressor displacing 20 cu. ft. of air per min. It is 
available with Petrol or Electric Motor Drive. The Model “AC” VARISPRAY Gun 
shown with it is so designed that the width and form of spray can be changed 
without interrupting sprayi ~4 An exceptionally useful B-E-N air line fitting is the 
**Instantair’’ Coupling which incorporates an automatic non-return valve and 
provides the speediest means of connecti oe various air operated devices to different 
nts On anairiine. It is so constru that the drag of the air hose, however 
vy, Cannot cause leakage. : Write to-day for catalogues. 





1BE - BWERSS 


53.- Liverpool: Royal 1378 


CRAIG & 


(SCOTTISH MACHINE TOOL CORPORATION LTD.) 


JOHNSTONE 
near GLASGOW 


Te ° Se 








i ié | Of _ BUILDERS OF 
i 4 j HIGH QUALITY 


POWER PRESSES 
OF ALL ‘TYPES 


for 


SHEET..METAL, BRASS. STAMPING, 
FORGING, FOLDING, 


@tc., etc. 




















We abo mche STAINLESS STEEL BOLTS by a naw and inptoved proces 


A.P NEWALL (2 


POSSILPARK x GLASGOW:N: 











Be ee 


The ‘ Bennis ’’ Patent Carrier Bar Travelling 
Grates are designed to burn a wide range of 
fuel consistent with continuous high thermal 
efficiency and low steam costs. 


The heat resisting alloy grate surface castings 
are not under any mechanical strain or used 
for transmitting power. They offer a large 
cooling surface to the air flow. The driving 
chains aré situated well below the grate 
surface and cannot be affected by heat from 
the fuel bed. 


nr, ‘he 
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rie ltl) eye rif 
| M, SE | 


THE ENGINEER 


COMBUSTION LTD 
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Wie ? aN “ 


‘‘Bennis ’’ Grates can be supplied any width ; 
forced balanced or induced draught can be 
used combined with pre-heated or air at 
atmospheric temperature. 


The close-up photograph below shows the 
largest Travelling Grate Stoker ever built in 
one single width. This stoker has a con- 
tinuous moving width of 25 feet by 17 feet 
long without centre deadplate or stagnant 
ineffective zone—the grate being fully effec- 
tive and of an area of 425 square feet. 


% 


CO) 


There are numerous 
important features 
incorporated in the 
design of this Stoker. 
Further details, will be 
sent upon request 
to Bennis Combustion 
Lid. 


Write for a copy of 
our recent catalogue 
dealing with the Bennis 
Patent Unit Type Car- 
rier Bar Travelling 
Grate Stoker. 


Manufacturers of :-—COMPLETE STEAM GENERATING PLANTS + COAL & ASH HANDLING PLANTS - STOKERS OF ALL TYPES, ETC. 
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—~ GLEASON — 


| . BEVEL GEAR GENERATORS 
< BEVEL PINION ROUGHERS 
BEVEL GEAR ROUGHERS 


BEVEL GEAR CUTTERS 





ONE— 
SPIRAL BEVEL GEAR GENERATOR : 4” dia. max. x 8 D.P. capacity. 
2 Motor drive type, one for cutter spindle and one for feed. 


SEVEN— 

15” SPIRAL BEVEL GEAR GENERATORS : capacity largest cone 
distance 92", greatest pitch angle 90° ; largest pitch diameter 8:1, 
ratio 19}” ; single pulley drive. 

Two— 

15” SPIRAL BEVEL PINION ROUGHERS:: largest cone distance 78”; 
largest pitch dia. 8:1, ratio 13”; single pulley drive. 

Two — 

15” SPIRAL BEVEL GEAR ROUGHERS : capacity largest cone distance 
78” ; largest pitch dia, 8:1, ratio 15”; single pulley drive. 


ONE— 
12” SPIRAL BEVEL GEAR CUTTER SHARPENING MACHINE : capacity 
6” to 15” cutters ; wheel 60° bevel, arranged for motor drive. 





INSPECTION INVITED 


THO? W. WARD LTD. 


ALBION WORKS, SHEF ‘Phone : 26311 tenets 














AXIAL FLOW PUMPS 


DRYSDALE — MAWSON PATENTS 


. for for 























IRRIGATION DOCK 
DE-WATERING 
LAND STORM 
DRAINAGE WATER 
SEWAGE CONDENSER 
DISPOSAL a“ = CIRCULATING 
50,000 Gallon per minute Pump supplied to : 
a og The County Borough of Blackpool. ny ite 
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DESIGNERS AND BUILDERS OF 


RAILWAY CARRIAGES & WAGONS | 


of all types in wood or steel } 











S 
| Bogie Hopper Wagon 3ft. 6ins, gauge, capacity 45 tons, built for the South African Railways and Harbours Administration 


(METROPOUTAN-CAMMELL 


CARRIAGE & WAGON C° LIMITED 


HEAD OFFICE : SALTLEY, BIRMINGHAM LONDON OFFICE : | VICKERS HOUSE, BROADWAY, WESTMINSTER, S.W. | 








Safe and reliable units for 


use in all situations where 
low voltage lighting is 
essential—in Air Raid 
Shelters, First Aid Posts, 
Garages, Dairies, Breweries, 
etc., and for the lighting of 
machine tools. 







Combined Transformer 
and Switch Fuse Unit 
150 V.A. Secondary 25v. 


Combined Transformer and 
Switch Fuse Unit 50 V.A. 
12v or 25v Secondaries. 





All insulated . Portable Single’ Phase Trans- 
Transformers 100 V.A. = 3 former with Terminals 
124v and 25v Secondaries. ° and Conduit Entry. 





| ie cp RVICE 
ye 


AN EVERY PHASE 9 ©% 





Adve. of The General Electric Co., Ltd. Head Office: Magnet House, Kingsway, London, W.C. 2. 
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As an example of modern practice in Marine Engine and Auxiliary Plant 
lubrication, the above powerful Dredger built by Messrs. Lobnitz & Co., 
Ltd., Renfrew, Scotland, for the Admiralty, has many novel features. 


Tecalemit Mechanical Oil Pumps are used for the automatic lubrication of 
the Main Engines with Spring Feed Lubricators on the Links. Radial Grease 
Pumps supply measured quantities of grease to the Main Gearing and Pro- 
peller Shafting (inset) and Tecalemit “Line-o-matic” single line injector 
system automatically feeds the required quantity of grease at regular 
intervals to each of the Roller Bearings on the Dredger Bucket Ladder. 


Hand Compressors, charged from Gun filler attachments, are used for filling 
the Spring Feed Lubricators and on individual grease nipples where fitted. 


For further details apply to Industrial Department. 
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HEYWOOD & BRIDGE’S 


- oe | 
THE PAST 





Here.is a Heywood & Bridge unit 
designed for alternative driving, 
comprising clutches Al and C3, 
arranged for engine and electric 
motor respectively. 


PATENT BRICTION: CLUTCHES 


CASTLETON, ROCHDALE, and at 





Full details from: 


DAVID BRIDGE & C° LY 


ALDWYCH HOUSE, ALDWYCH, 






WERNER™ 


UNIVERSAL BALL JOINTS 








PROMPT 





LONDON, W.C.2 


DELIVERIES 











H. JonesL. 


272-5 » EDGWARE RD THE HYDE ,.LONDON,NW9 - Garanto sits rey London 















C Vertical 7 


< to 1,000j1. ne 
tion up to Tf to). 


Croft's complete range of Variable 
Speed Devices meet the widest 
variety of applications. Standard 
“Klosed” Type V/S Gears as 
illustrated are standardised for 
powers up to 150 H.P. and for 
ratios from 1/1 up to 16/1. V/S 
Pulleys for mounting on Motor 
Shafts for ratios up to 3/1 and the 
J&S-Jr. Controls fon Bujyes upto 
7h HP to. 74/1. 


$ for ratios 
; ae are a des- 
r catalogues VG.835, 
Copieson request 
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VARIABLE 
SPEED 


BRADFORD 











GEARS 


By rotating the hand- 
wheel of a Croft’s Variable 
Speed Device you can in- 
crease or reduce Machine 
Speeds as required. 


N.B. Lever or Push Button Control 
can be provided if preferred. 


It’s as simple as that ! 













KIS LAAIS 


















WIENGET LIMITED 


Juick Deliveries 


Aircraft Jigs e Castings for Aluminium Jigs and Fixtures e« Machine 


* Tool Castings (also machining) ¢ Meehanite for Pressure, Abrasive 





Resisting, Heat Resisting & Acid Resisting Castings « Castings to replace 








Steel « General Engineering Castings up to 2 Tons in Weiqhf, etc. etc. 


ROCHESTER KENT 


Batching Plants and Storage Bins e Open 


Winger CONCRETE feces 


Siler Panc Mixers Counter Current 

















Mixers © 






xers ®* Trough Mixers © Friction Hoists 


ee Prime Pumps « Diaphragm 


e Crushers and Breakers © Brick, 
AS GREAT CONCRETE [eminent ate 
atts Maleltlicl MMe Alot 7) » Tables © Head 
and Sill Machines ® Barrows, Tipcarts, etc 




















SEWAGE 
DRAINAGE — 
- IRRIGATION 






WATERWORKS 
DREDGING 


HAMMERSMITH, W.6 


SIAL Devel BENING 


INCREASED LOAD 
myth saeiMuns EFFICIENCY  SILEN S 


/ heer eaten 


Ni 
7 ~ of 
¥ SPIRAL 


Cm 



















BEVEL 


at 


iy! _ YOUR ENQUIRIES —_AlD ADMIRALTY € WAR OFFICE LISTS 
GEARS 


NORTHERN} 


a> MANUFAC CTURI COMPANY ul 


GEAR SPECIALIS? 
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FOR 
HIGH 
PRESSURES | 






Right :—Weir 5-stage, three-crank Com- 
pressor. Capacity 450 cu. ft. free air per 
min. to 4,500 Ib. per sq, inch. 


FOR AIR, OXYGEN AND 
OTHER INDUSTRIAL 
GASES 


Pressures up to 6,000 Ib. persq. in. 


A wide range of designs for all types of 
drive, steam, electric motor, oil engine, etc. 


Land and Marine Types 


Left :—Weir 4-stage, 4-crank Oxygen Com- 
pressor. Capacity 130 cu. ft. free gas per 
min. to 1,800 Ib. per sq. inch. . 





y) 


> GLASCOW 
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In.an ancient loft building, the first successful all-metal aeroplane was being 
fabricated. How to drive uniformly and tightly the thousands of rivets that were 
to hold the comparatively light ‘‘skin’’ to the dural frame, was the perplexing 
problem. Clamping devices, hand hammers and hand squeezers were experi- 
mented with, but they fell far short of meeting requirements. If the “all-metal” 
idea was to survive . . . some mechanical means of riveting just had to be found ! 


Consolidated Pneumatic, with its many years of experience in solving numerous 
problems by designing and building suitable pneumatic tools, was consulted. 
@ Engineers responded by adapting one of their small chipping hammers to do 
the job. This tool produced just the right foot-pound blow . . . the controlled 
speed . . . the exact impact . . . without crystallising the rivet or marring the 
metal “ skin.” 

The success of that @ tool in the then new aeroplane industry was the foundation 
of the present Consolidated Pneumatic leadership in designing and supplying 
pneumatic tools for aeroplane manufacture. The many tools in the @ range are 
indicative of the industry’s demand for progress . . . and Consolidated 
Pneumatic’s ability to meet that demand. We have produced more riveting and 
drilling tools for the exclusive use of the aeroplane industry than any other 
manufacturer in the world. 


THe 


felegrams: CAULKING, WALGREEN, LONDON 232 DAWES ROAD > LONDON - SW6 


Advt. of THE CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED 
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HEAD OFFICES: phe LONDON OFFICE: 
RALETRUX HOUSE, 21, TOTHILL STREET, 
MEADOW LANE, LEEDS. WESTMINSTER - S.W.1. 
TELEPHONE: 2.0,0.0.4 LEEDS PHONE: WHITEHALL 7127 


ACTUAL MANUFACTURERS OF LIGHT RAILWAY MATERIALS OF EVERY DESCRIPTION 


BRANCH OFFICES AT — P.O. BOX 5744, JOHANNESBURG — P.O. BOX 1007, DURBAN — P.O. BOX 410, LUANDA — 
P.O. BOX 101, LOBITO — P.O. BOX 161, PORT LOUIS (MAURITIUS) — P.O. BOX 1446, CAIRO — P.O. BOX 23, CALCUTTA. 


CABLES: “RALETRUX” (ALL OFFICES) 
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MINING 
TRUCKS 


We manufacture countless thou- 

sands. Our new patterns 

(equipped with  self-greasing 

wheels running in ball and roller 

bearings) are the best money 
can buy. 














TIPPING 
WAGONS 


We make all types from the 
small half-ton size up to the 
big 15-ton Wagons which auto- 
matically empty their load. We 
keep thousands in stock. 

















ESTATE 
CARS 


We bujid large quantities for 
Sugar and Sisal Estates; they 
are equipped with our Ball- 
Bearing Axleboxes and only need 
lubrication. once per season. 








MAKERS OF LIGHT RAILWAY EQUIPMENT OF EVERY DESCRIPTION 
SOLE SELLING AGENTS FOR — STEAM and DIESEL LOCOMOTIVES ~— oF au sizes ano Tyres 


BUILT BY THE HUNSLET ENGINE CO. ‘LTD. 
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Fit. CLUPETS 


and get the 
best out of your 
engines | 


DOUBLE 
COIL me — | 






* 








PATENT 
BRIDGE 


Only if you fit CLUPETS can you 
be sure that you are getting 
the maximum power from pone 
engines. Clupets are the piston 
rings with the unique double-coil 
that adjusts itself automatically to 
cylinder m oa as they wear a. 
4] ing com compression al 
the time. This makes for maxi- 
mum power and minimum fuel 
consumption. Clupets are made in 
all sizes to fit all - he of engines, 
Diesel, Petrol, Steam, Gas or 
Compressor. Fit Clupets to-day 
—the key to perfect compression. 


id 


PUT BACK THE “ PULL” 


Sole Manufacturers : 











THE CLEWS PETERSEN PISTON 
RING & ENGINEERING CO., LTD. 
West Heath Works, Mill Lane, 
W. Hampstead, 


ondon, N.W.6. 











Also HOOKS, RINGS, ete. 


ctioess WOODBRIDGE St SMITRAELD, C1 

















= CROSSLEY = 
CROSSLEY-PREMIER 


ENGINES 








VERTICAL DIESEL ENGINES: Land types 
and Marine auxiliaries 


Medium speed, 4-cycle, 3 to 8 cylinders. . cay 4 8.H.P. 
High speed, 4-cycle, | to 6 cylinders . 2BHP 
Single cylinder, 2-cycle, with independent 

Scavenge Pump Ay 11-23 B.H.P. 
Scavenge-pump type, 2106 cylinders as 55-165 8.H.P. 


SCAVENGE. PUMP DIESEL MARINE 
ENGINES 

Direct-reversing, 3to 8 cylinders .. os 75-S00 B.H.P. 
Double cylinder, with reverse gear 50 B.H.P. 


HIGH-SPEED DIESEL MARINE ENGINES 
Four-cycle—2 to 6 cylinders with reverse 

reduction gear. an 22-84 B.H.P. 
Single cylinder with reversing ‘propeller - 6 B.H.P. 


HORIZONTAL DIESELS 

Single, double, and multi-cylinder—4 oie 10-240 B.H.P 
Single cylinder—2-cycle 5-15 B.H.P. 
Slow-speed, straight line, multi-cylinder .. 225-935 8.H.P. 
Slow-speed, vis-a-vis, multi-cylinder 300-3,000 8.H P 


‘HORIZONTAL COMPRESSOR SETS 


From 675 to 3,375 cu. ft. at 100 Ib. pressure 


PETROL-PARAFFIN OIL ENGINES 
Single cylinder, 4-cycle horizontal ue 2}-7 B.H.P. 





600 B.H.P. Crossley six-cylinder Diese! engine. 


CROSSLEY BROTHERS LIMITED, 
OPENSHAW, MANCHESTER Il. 


List of Manufactures 





DIESEL ENGINES FOR LOCOMOTIVES 
Heavy-duty medium speed, direct reversing pend BHP. 


Heavy-duty medium direct runnin S-S00 B.H.P 
Light-duty, Pee ar ts go amt = 3 ‘xine BHP 


DIESELS TO USE WASTE OILS FROM 
CAR SUMPS 


Single-cylinder, 2-cycle 4 é 11-23 BHP 
Horizontal, single, double, and = multi. 

cylinder... +3 . 10-3,000 BHP 
GAS ENGINES 
Single and double-cylinder a ¥ 6-230 B.H.P. 
Straight-line type—multi-cylinder .. _ 186-600 B.H.P. 
Vis-a-vis type, multi-cylinder sy .. @B-3,000 BHP. 


GAS PRODUCERS 


For use with Anthracite, Coke, Charcoal, 
Bituminous Coals, Wood Refuse, and 
Waste Fuels 


LIGHTING SETS ‘ 
Diesel—fully automatic 3-6 k.w. 
Dresel—direct lighting or batcery chara 3 k.w. upwards. 
Petrol-Paraffin, battery charging .. 1-1} kw 


PUMPING SETS—Diesel-centrifugal . 6-10 BHP. 





1,000 K.W. Crossiey-Premuer pressure charged vis-a-vis Diesel. 


CROSSLEY-PREMIER ENGINES LTD., 
SANDIACRE, Near NOTTINGHAM. 





London Office: STAFFORD HOUSE, 40-43, Norfolk St., Strand, W.C.2 





= 





CROSSLEY POWER MEANS CHEAPER POWER 
CP200/4 











| Specially designed for 


Pumping plants 








Phone: 641 (3 lines) 


DORMAN 


| All Industrial 


and used for driving :— 


| Electric generators Excavators 
Welding plants etc. 


COMPREHENSIVE RANGE FROM 6 TO 100 BHP 
SEND FOR MORE DETAILS 


W. H. DORMAN & CO. LTD. 


STAFFORD, ENGLAND 
ESTABLISHED 1870 


DIESELS 


Purposes 


Air compressors Shunting locomotives 


Road making machinery, 


Telegrams : DORMAN, STAFFORD .. 





Bore 120 m/m 
Stroke 180 m/m 
Three Cylinders 


TYPE 3 D.L. 


Horse Power 48-64 
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HENRY BERRY & C° L'° LEEDS. 





HYDRAULIC & GENERAL ENGINEERS. Phone: 75481-2 Hunslet. Grams: RIVETTER, LEEDS. 





improved Plant for BOILERWORKS, SHIPYARDS, STEELWORKS, 
RAILWAY CARRIAGE & WAGON WORKS, Etc. 











Enclosed type Horizontal Electrically Driven Three Throw Hydraulic Pressure Pump with 
forced lubrication and totally enclosed crankshaft, connecting rods, crossheads and gearing. 





SEND US YOUR ENQUIRIES. 

















THE CHATWOOD WORKSHOP EQUIPMENT 
SPEEDS UP WORK 


Susie SAVES TIME, LABOUR, MONEY 


1) THE CHATWOOD STEEL WORKSHOP ein stoved olive green enamel. Vite can be fitted if 





NCH with top constructed of steel-reinforced 
granite concrete cast into a steel shell. The —. 
page. approximately 3 cwt., is such that the 4 

long vanch is free from oscillation whilst the 43” 
Quick Action Vice is being used, and is as solid as an 
anvil for hammering. 


@) THE CHATWOOD STEEL WORKSHOP 
NCH will neither shrink, warp, nor become oil 
soaked ; it will well outlast the ordinary wood bench. 
Ideal for inspectors, marking out, and for the assembly 
of small components. Fitted with a pivoted seat 
which swings under the bench when not in use; and 
with a strong steel drawer for the safe storage of 
tools, et instruments, etc. Overall dimensions: 
4’ long x 29” high x 2’ from back to front. Finished 


required. Benches of special size can be made 


@) THE CHATWOOD WORKSHOP BENCH 
OVERED WITH LAMINATED W: a 
This is of similar ee to The 

Steel Workshop Bench described ‘above, but the... 
whole of the bench top is covered with wood.” The 
portion at the back is 9” wide by 19” thick, but the 
remainder is of laminated strips which are secured 
together with 3” diameter clamping bolts. Both the 
backboard and the laminated strips are in hard maple 
wood, kiln dried and varnished. The size of the 
bench is 8’ by 2’. Alternatively, both this and 
the single Work Bench shown in Fig. 1 above can be 
fitted with a plywood top 9-ply }” thick. 








THE CHATWOOD SAFE COMPANY LTD. o : 
_ Office and Works: SHREWSBURY, England. 
Telephone—Shrewsbury 3001. 






Pountney Hill, 4- . . - - - “Phone: Mansion House 9471 

HAN r ns eee - - - - - - _ Phame: Blackfriars 3018 

~ & V—26 West Nile powell + - ‘Phone: Central 2359 ——— 
me mate warned a Grate Hill Way, Braintay. Leeds 12 - - - , Phone : fa. — 


t Representative : 73 Highway Road = - - : - ‘Phone: 4698 















































LIMITED 


BIRMINGHAM-II 


SILAS HYDE CIMITED 
GREET WAS, EVELYN ROAD. BIRMIRCHAM TT 














HANDLING EQUIPMENT 


RUNWAYS 


VAUGHAN CRANE C? LTO MANCHESTER, I!. 














[ CRANKSHAFTS 


MACHINED COMPLETE 


oa 
Ae seen geoene oe shack 


STRI NG = & CO. (sHerrieco) LTD 


OBA* STEEL "WORKS, SHEFFIELD 














THE ENGINEER Duo. 27, 1940 








"ENGLISH ELECTRIC’ 


ag} 





7 





Diese! Generating Plant 





ALTERNATOR & EXCITER 


DIESEL ENGINE 





One Company — One Responsibility — Matched 
Performance — each part designed and built to 
give highest. Efficiency and Service. 
Write for literature to: 

PUBLICITY DEPARTMENT - - STAFFORD 


THE ENGLISH ELECTRIC COMPANY LTD. 


—STAFFORG— 
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ZareG ye KE-KLAMP 
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K deco 
Or: BY GRUB SCREW 














SIMPLIFIED ‘TUBULAR CONSTRUCTION 
with Speed, Satoly Economy 


A forms of tubular construction can be quickly, safely and rigidly 
erected with KeKlamps. As standard wnthreaded tubes (such as 
Gas, Water, Steam, Quality Tubing, and Standard Scaffold. Tubes) can be 
used, welding, bolting and screw-cutting are eliminated and a.neat, sound 
engineering job can be built up by unskilled labour in a fraction of the 
time required by other methods. 

A glance at the diagrami illustration will show the extreme simplicity of 
operation. Only-one key-tool is necessary. This fits into the hexagon 
socket in ‘the head of the Locking Screw which is screwed through the 
clamp on to the tubing. The hardened steel cup-ends bite deeply into 
the tube surface giving rigid construction. 

For all engineering vequivements such as Machinery Guards, Work: Benches, Loading and 
Inspection Platforms, Handrails, Storage and Clothing Racking; Sheds, Gates, Towers, 
etc., KeKlamps provide the easiest and safest means of erecting the necessary permanent 


or temporary structure. Catalogue describing over 400 types and sizes of Ke-Klamps 
sent on request. 


The. GEO. H. GASCOIGNE CO. LTD., Castle Sires, READING. 


ie Telephone : 
ep 
H 







me Telegrams e ReK lone, heading, 
Berks. 





THE CLAMP SYSTEM OF UNLIMITED USES 
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(Above) Allen pass-out D.C. turbo-generator 
with “Awlinwun” surface condenser. 





COMPLETE 
STEAM TURBINE, 
STEAM ENGINE and 
OIL ENGINE-driven 
GENERATING SETS 
to meet all industrial 

requirements. 


SPECIALISTS IN COMPLETE 
POWER PLANT INSTALLATIONS 





(Below) §8-cylinder Allen oil 
engine and alternator. 








cand BEDFORD. ENGLAND. 
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els qo through this book 
about —*tgings 


It's invaluable to users of Forged parts in Stainless Steels. 
Detailed here is information about the various qualities of the- 
world-famous Firth-Vickers Stainless Steels—their use in 
Chemical, Mechanical and Hydraulic Engineering. Then, too, . 
there are data about the Firth-Vickers Heat-Resisting Steels— 
the machinery costs, and a fund of technical information on 
this very important subject. 

















Owing to the large de- 
mand for Government 
pu we are at 
present prohibited from 
supplying steel for 
domestic purposes. 




















TO FIRTH-VICKERS STAINLESS STEELS LTD. 
STAYBRITE WORKS, SHEFFIELD. 


Please send me free and post free a copy of the “ Firth- 
Vickers Rust-, Acid-, and Heat-Resisting Steels Forgings” 


| 

| 

| 

| 

| 

Brochure. | 
| | 
| 

| 

| 

| 

| 

| 


Pee TT eee CREE EEE TET ET Eee eee eee eee eee eee eee 








Duc. 27, 1940 THE ENGINEER 


ESL 


SMALL 
pele) & 






































Both the steel and the tools are made in our own works 
by most modern methods thus assuring uniformity of 
material and performance. 











+ 
| 
i 


} ENGLISH STEEL CORPORATION LTD | 
OPENSHAW — MANCHESTER 
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THE MOST (om p47 RANGE 


of every possible Type and 
Output for FIRE FIGHTING 


Sigmund Fire Fighting Equipment is the most com- 
prehensive range that it is possible to obtain. It 
includes trailer Pumps giving from 50 to 90 G.P.M. 
up to 250 to 500 G.P.M., Stationary Pumps 120 to 
600 G.P.M., whilst Sigmund Fire Engines and Tenders 
cover every type and requirement. 


SIGMUND 
Pumps 


SIGMUND PUMPS (Great Britain) LTD. 


TEAM VALLEY, GATESHEAD -ON - TYNE, 11. 
LONDON OFFICE: BUSH HOUSE, W.C.2. 
























AGENTS : 
Botchergate, CARLISLE. 
18, Atkinson Street, MANCHESTER, 3. 
Canal Street, NOTTINGHAM. 
28, Westbourne Road, PENARTH. 





























COMPLETE SPECIFICATIONS 





"DEPT. E. FOR BOOKLET WHICH. GIVES 

















LEFT: HEAVY RUPTURING CAPACITY OIL 
CIRCUIT BREAKER TANKS. 


WE FABRICATE SWITCH TANKS 


RANGING IN THICKNESS FROM 1/.” 
UP FO 2. 











PART OF A_ REPEAT 
ORDER FOR STATOR 
FRAMES. 


WE INVITE ENQUIRIES 
FOR FRAMES UP TO 
10 TONS IN WEIGHT. 


MANUFACTURERS OF ALL TYPES OF FABRICATED ELEC- 


C0 0 K |: X, FRG 1 e N | TD. TRICAL EQUIPMENT INCLUDING KIOSKS, INSTRUMENT PANELS, 


WATER RESISTANCE TANKS, OIL CIRCUIT BREAKERS, STATOR 


Electrical, Welding and General Engineers, 
AND MOTOR GENERATOR FRAMES. 


Phone No.: Manchester, East 1464-5 OPENSHAW, MANCHESTER, i i 


Grams: “ Fabricate-Manchester.” 
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If there were no clouds, we should not enjoy the sun. 
(Proverb) 

















In days of strain, how 
deeply satisfying it is 
to look up at the sky; 
to study its beauty and 
to read its message of 
light behind the passing 


darkness. 
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Write for particulars, 
RICHARD KLINGER LTD., KLINGERIT WORKS, SIDCUP, KENT J 0 N T | N 
ee 
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GIVE EXCEPTIONAL PERFORMANCE on 
high ,tensile steels such as 4.S.11, S.80 and 
similar aircraft and other steels which are 
normally difficult to machine rapidly. 

Made from “ Blue Riband ” cobalt high speed 
steel melted by us and specially forged for 
extra TOUGHNESS.  Heat-treated in 
electric atmosphere-controlled furnaces for 
UNIFORMITY and GROUND ALL 
OVER to ensure a snug fit in the tool holder. 
Phones : 24374-5-6-7 Sheffield Grams : Rossell,'Sheffield 


Branches : 
LONDON : 25, VICTORIA ST., S.W.1 Phone : Abbey 7486 
GLASGOW : 144, ST. VINCENT ST., C.2 Phone: City 7722 











SHEFFIELD ENGLAND. 
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PRINCIPLES OF ADVERTISING FOR RS 


With a FOREWORD by D. A. BREMNER, O.B.E., M.J.Mech.E., M.1.E.E., Director, British Engineers’ Association By C. W. HANSON. 


Those Manufacturers—and there must be not a few—who feel that they may not be getting the best out of their advertising appropriation would do well to obtain copies of this 
little book and let them be read by those members of their Boards and Staffs who are concerned with publicity. Published by MORGAN BROTHERS (Publishers) LTD. 


Price 3/6 post free. Obtainable from THE MANAGER, “THE ENGINEER,” 28, ESSEX STREET, STRAND, LONDON, W.C.2. 
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FIRTH — BROWN 


NITRALLOY STOEL 


THOS. 











Deco. 27, 1940 THE ENGINEER 29 


—= 


acti! ion are hPa VA | CF ALL, TVPG a | le J. « E. HALL LTD. 


TES for 8 for all DESCRIPTIONS Sint ok ~~ Mf) 3 row execaie 
‘ CRANE PT eveL LURING ENGINEERS, DARTFORD, KENT. EST. 1785 











ited at S 
bi ~ ah 0 ee . mm, STONE BS: 
this eatad thchment sipoe i om its MR idee ney pa oma cram SELL a wiowes TELEPHONE: DARTFORD 3456 





THE GLASGOW ROLLING STOCK & PLANT WORKS a td ESTES 3/86 5 = LONDON OFFICE: 10, ST. SWITHIN’S LANE, E.C. 


Pa 


HURST, NELSON &% c0., LTD., |} a] GEORCE RUSSELL & Cov Lr. MOTHERWELL [oma TELEPHONE: MANSION HOUSE 9811 
BUILDERS OF RAILWAY CARRIAGES, eacoms. REFRIGERATION 
STOCK. 


FOR LAND AND 


MavgurrH WORK AND. In6 Br CasTiNas. 
Sesmeese | LEDWARD & BECKETT y Lo, san. & ET ROR 
R. Y. PICKERING & CO., LTD. PARLIAMENT MANSIONS, VICI VICTORIA A ST., WESTMINS S.W.1 


-(BSTB. 1864.) 


MANUFACTURERS 0: 
RAILWAY CARRIAGES, WAGONS, Makers o Cc oO 
TANK WAGONS, TRAMCAR and f EJ E T E4 CAST IRON SWARF 


"BUS BODIES, WHEELS and When briquetted is equal in value 
AXLES, FORGINGS, MOUNTINGS ou old welahe af Stal caualiey 
and CASTINGS. For Home, alloy iron. 

Colonial, and Foreign Railways. A saving of over 22/- per ton in 


WiIsSHAW—sCOTLAND. casting costs can be demonstrated. 
LONDON OFFICE : 
for TURBINES or RECIPROCATING ENGINES PRESIDENT TOGGLE PRESS 


10, Iddesleigh House, Caxton Street, §.W.1 
AUTO.VALVES, VACUUM BREAKERS, etc. ote ert cay % en. 


G. R. TURNER, LTD. 
RAILWAY ROLLING STOCK & MINING MACHINERY CATALOGUES ON APPLICATION Wm. JOHNSON & SONS 
(LEEDS) Ltd., ARMLEY, LEEDS. 


Ct Telephone No.: ABBey 5429 Telegraphic Address: Preferment, Sowest, Londen 















































London rect, 8.W. SPECIALISING IN 
Tliustrated ry Ah in issue of Nov. 8th, page 3. NON - FERROUS 


[GLOUCESTER fon] || THE GUSSOLITE SLIDES suimaror's 


eaugansnoncaTmt er LOW TEMPERATURE NeW, LT 


& White-heart, HIGH DUTY GREY IRON LONGPO! 
CASTINGS, WROUGHT IRON PULLEYS ni cna 
Phone Gloucester 3041. Grams Pulleys, Gloucester WELDING PROCESS 
Address:—EMLYN WORKS - GLOUCESTER 


CLYDE CRANES For Cast Iron, Malleable Iron, Bronze, CLUTCHES 


SHIPYARDS "AN a noens Brass, Copper, Gunmetal, Aluminium. THE COIL CLUTCH CO, LTD., 
VEL LUFFING CR Ss. 
GARDINE PATENTS.) SCOTLAND. 
CLYDE CRANE AND ENGINEERING CO., | jj. ; 
MOSSEND, Near GLASGOW. Apply for Particulars and Free Demonstration to :— 


THE FRANCOIS CEMENTATION CO. LTD., WILFRED ROBBINS 

A NTLI A. WELDING DEPARTMENT, RS me: 
BENTLEY WORKS, ‘ FRAMED. BUILDIN 

ay oa ae ee Tel. 54177 /8/9. DONCASTER, YORKS. oe iis BRIDGE, STAFFS 





















































MECHANS LIMITED 
Wo moka 


SCOTSTOUN IRONWORKS, GLASGOW 


Bunkers Riveted Steel Pipes EO et C ; a G 3 . 
Steel Chimneys Steel Tanks e . Aah ARAK J 


Riveted, Welded and Pressed Steel Plate Work Ap. 49,4 
Ro tas 


LONDON OFFICE : 10, Princes Street, Westminster, S.W.1 








FOR ELECTRIC, STEAM OR HAND POWER 
LIFTING CAPACITY UP TO 
A 50 TONS 
Cranes worki all conditions in 
we know we can give the utmost satisfaction. 
ws". MORGAN & Co., LTD., 
Works. 
—— Engineering 
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STEAM TURBINES 
(RADIAL FLOW) 


MALL Steam Turbines are the 

most satisfactory prime movers 

for driving pumps, auxiliary genera- 
tors, -etc., in power installations. 


These units are the results of years 
of experience and adjustment of 
design to ensure satisfaction under 
working conditions. 


cc 


) 
! 


ll 


Only the most suitable materials are 
used to suit each working part 
which ensures long and economical 
running. 


For starting up purposes where no 
electrical power is available, these 
units are at greatest advantage. 


MI WATSON 


THRONE COMPANY LIMITED ——ettmntnnmaninins 


HORIZONTAL SHAFT TURBINE SCOTLAND ST., GLASGOW (negsas.a | ; 


LONDON OFFICE: VERTICAL SHAFT TURBINE 
Mirrlees House, 7, Grosvenor Gardens, S.W.1 DRIVING CENTRIFUGAL PUMP 
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Light up—for output! GRAFTON 


STEAM & ELECTRIC 


CRANES| 


Established 1880 
















Telephone : 

BEDFORD 2490 
Telegrams : 
“GRAFTON, BEDFORD 














Where increased output was once a fine work and inspection twice as 





we 
matter of money it is now a matter fast. Fit Osram Lamps—sturdy, re- GRAFT 
TD. 
of our very lives. Do not forget liable— giving you the fullest possible CRANES L 
BEDFORD. 





that good light everywhere keeps value for every penny you spend on 








down accidents, avoids delays, makes current. 





A 


wA 
Sr. GEC : Nat 
PRODUCT CROSSINGS 


THE WONDERFUL LAMP : RAILWAY SIDINGS 


Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 EQUIPPED AND LAID 
- COMPLETE 


se 7 ew _ 


























yne 


NOBLE & LUND LTD., Felling-on- 





Powerful and Massive 
Shafting Lathes up to 
50in. Centres. 






Railway Wheel Lathes. 








Crank Shaft Lathes. 






Chuck Lathes. 






Break Lathes. 





Illustration shows « 22in. Centres Sliding, Surfacing and Screw-outting Lathe. ' SEND US YOUR ENQUIRIES 
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DIESEL OIL ENGINES ||| FIR 
J. & H, McLAREN, LTD. LEEDS, 10. BEST 
| DRIVE-— 
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ram xamrwonTa anelwensive G0: lt, Pt, Dew 
: ‘Tel: Derwent £120 
30, Lynweed Woreeta Pare. Seer 


ror ‘RAPID’ 
accumate BV Va) 4 fe 
CRINOING BESTT TT ad ¢3 


The RAPID MAGNETTING MACHINE Co., Ltd. 
MAGNET WORKS, Lombard St, BIRMINGHAM {2 








SPLIT-FIELD 
EQUIPMENT 

















SUTCLIFFE SPEAKMAN & Co., Ltd. 


BRASS STAMPINGS 
LEIGH : LANCS. 


Lendon Office - - 66, Victoria Street, S.V/.! 


pNae 


























SCRIVEN 


(MACHINE TOOLS 


SCRIVEN & CO., 
YORK ‘STREET IRONWORKS, LEEDS 


THE 
BEST 
PLANER-— 








A STIRK 
PATENT 
HILOPLANE 


PECKETT & SONS, Ltd., Bristol 























Telegrams: PECKETT, BRISTOL London Representatives: FERGUSON & PALMER 
9, Victoria Street, Westminster, S.W. 1 


TANK 
LOCOMOTIVES 


Speciality : 








of all Descriptions, and any Size or Gauge 
FULL PARTICULARS ON APPLICATION 


HMI TNIEC TORS] 
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FLEXIBLE BEARINGS 


For all oscillating movements. 


Before completing the design, see if it can be done with 
“Silentbloc”? it is the greatest factor of safety and 
Saving in Engineering. With it you eliminate WEAR, 
NOISE, VIBRATION, also LUBRICATION. 
These Bearings are obtainable ‘in sizes suitable for all 
loads from Coal Screens and Conveyors (handling tons 
of material per hour) to Motor Car shackle joints. 
They ensure the smooth running of machinery avoiding 
breakdown—replacements—delays (which are costly in 
these days), and cut out Lubrication, which not only 
al saves the cost but saves the oil 
which is now a matter of national 
importance. 
Our Technical Department is at 
your service to help and advise 
you on your particular require- 
ment—and you should send for 
this catalogue giving full Technical 
details, sizes, types, etc. 


/ 




























WHY EXPERIMENT 


with sundry strips and packing 
pieces when there are available 
standard components in a range 
wide enough to meet all vibration 
problems. 


Each type in this range is the 
outcome of searching tests under 
all conditions of loading—4 oz. in 
delicate instruments to 6000 Ib. in 
Mineral Crushing Plant. Exclusive 
design secures consistent service 
and long life. 

Is the solution of your vibration 
problem to be found in Silent- 
bloc Anti-Vibration Mountings ? 
























The applications of *Silentbloc’ Products cover such a wide field 
that no industry where machinery of any description is used can afford 
to neglect its possibilities and advantages. 

Ss C FLEXIBLE BEARINGS—ANTI-VIBRATION 
neTines LEXIBLE COUPLINGS—AND AIRCRAFT 


_SILENTBLOC LTD. 
Victoria Gardens, Ladbroke Road, Notting Hill Gate, W.II 


Telephone: PARK 9821 (4 lines) 
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AeRasPray 


WHY have one of the most 
important firms carrying out 
camouflage Schemes for aero- 
dromes and other buildings of 
vital importance over forty 

_ AERASPRAY PORTABLE 
COMPRESSORS and over one 
hundred AERASPRAY GUNS 
in use?) BECAUSE this work 
demands plant of absolute 
reliability and maximum 
mobility, capable of applying 
widely differing materials at 
great speed under difficult 
conditions. 

No imported parts are used 
in this 100% British Equip- 
ment—supplies can therefore 
be maintained under war 
conditions. 


For further information 


write for descriptive list No. 
599 to:—AERASPRAY MFG. 
CO. LTD., 179-213, THIMBLE 
MILL LANE, BIRMINGHAM, 7 
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Electric Cranes 


ROYCE oF every type 
‘} ROYCE LTD 


ae gehborough 








WOOTTON BROS., Lt0., 


Sou vale. WEAR LEICESTER. 


CLAY-WORKING “PLANT, 


Colliery Plant. General Millwrights 





iit 
I ANGANESITE} 


MOST CONVENIENT AND ECONOMICAL - MOST } 
Laut ne sen ae ad 





JOHN HUDSON AND CO.’S SUCCESSORS 
72. Cannon Street, London, E.C.4. 


Springs and Spring Washers 
FOR ENGINEERING PURPOSES 
Manufactured by 
JOHN TONKS 
AND CoO., 

Central Spring & Steel Works, 
Furnace Hill, 
SHEFFIELD, 3 


TELEPHONE TELEG: : 
24679 SH EFFIRLD TONKS, SHEFFIELD 


HYLAND HYDRAULIC (on )PUMPS 


Also 
HYDRAULIC 
CONTROL VALVES 


Se Dina tt 


























DAMAGE - 


TO POWER STATIONS 
AND SUPPLY MAINS 
















The loss of output can be mini- 
mised by providing standby Portable | 
or Semi-Portable Air Compressors, 
powered by Diesel or petrol engines— 
a completely independent source of 
power. Riveting, chipping, drilling, 
sheet metal cutting, spraying, etc., etc., 
can proceed during repairs to the main 
plant. “‘Broomwade”’ Portable Air 
Compressors are produced in capacities 
up to 340 cu. ft. free air per minute at 
10 Ibs. per sq. in. pressure. 







esol.) 


PATENT SLEEVE VALVE 
PORTABLE 





Type SVD3. Actual 
delivered capacity 255 
cu. ft. free air per minute, 
10 Ibs. per sq. in. pressure. 


Also supplied without 
wheels or axles but with 
lifting bale if required. 


BROOM ¢ WADE LIMITED. HIGH WYCOMBE. ENGLAND. 7°... 7." °%". 














HYLAND Ltd., WAKEFIELD 








MACHINES FOR lhread My,/ 
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SHELL MACHINE TOOLS 


FOR SHELLS oe 7, 4- esi. 
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| FOLLSAIN 
IMPREGNATION PROCESS 


Resists oxidation at tem- 
peratures up to 1000°C. 
and sea water corrosion 

















REG, TRADE MARK, 











FOLLSAIN 


EVHI 


CAST ALLOY 


Resists creep and oxi- 
dization up to 1175°C. 

















METALS LTD, 
























LUTTERWORTH, 
near RUGBY 
Telegrome’: jj vaniesental” Luvreneeants 





FOLLSAIN 











FOLLSAIN 


CY 
ALLOY CASTINGS 


Resists abrasive wear 
Cheaper than manganese 
steel 







































FOLLSAIN 
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CAST ALLOY 
Resists corrosion 










































TRANSFORMERS 





to Meet All Industrial Power Needs 











LOUGHBOROUGH, ENGLAND 




















BRUSH Transformers to con- 
vert electrical power for our 
many industries at home and 
overseas are designed to meet 
varying conditions of installa- 
tion and service. No matter 
whether it is a low built 
colliery type or the larger 
design to meet works sub- 
station requirements, depend- 
ability under arduous service 
conditions is , assured by the 
careful thought: and attention 


to detail oe. at every stage 
of 1 4 


a) 


The BRUSH Electrical Engineering Co., Ltd.. 



































Make ifa 





The Brammer Patent Link V Beit ensures 
continuation of production. It lasts for 
years without attention and can be 
fitted in a few seconds. Brammer 40° 
Ropes will replace your endless ropes on 
the existing pulleys. 


H.BRAMMER 


& C9 LT? 
207 KIRKSTALL R° LEEDS4 

















REVVO PATENT 
BALL BEARING 
SWIVEL CASTORS 


















. are designed and made by 
specialists. There is no centre 
pin to bend or break and the 
whole unit is a sound engineering 
job. Our latest catalogue, giving 
details of a full range of types 
and sizes, will be gladly sent on 
request. 









The Revo Castor Co., Ltd., 


Archdale Works, Blechynden Street, 
London, W. Il 
Phone: PARK 4488 


also at 

191, Corporation Street, Birmingham, 4 
97, Bridge Street, Deansgate, Manchester, 3 
19a, Blythswood Square, Glasgow, C. 2 
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Q™ many customers who depend on Holman 
products are assured that we shall continue to give 
them the best possible service despite our heavy com- 
mitments ; but under present conditions it will be to their 
advantage and of assistance to us if they can anticipate 


their requirements well in advance. “ 
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36" TWO-HIGH 
ROLLING MILL. 


@ Open-top type, arranged for 
removal of housing caps and screw- 
down gear in a single lift. 

@ Heavy cast steel housings fitted 
with wearing plates. 


@ Screw adjustment for bottom as 
well as top rolls. 


With over 60 years’ experience as builders of 
rolling mills, and being fully conversant with 
the trend of American practice in mill con- 
struction through our Associates in the U.S.A., 
we are able to offer mills with the latest 
improvements in design to meet modern con- 
ditions of production. 


DAVY ano UNITED 


ENGINEERING COMPANY, LIMITED, 


SHEFFIELD. 








: 
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age 
; 
& 
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120 ON MRERG: 


(West Bromwich) LI M ITE D 


EAGLE WORKS : GREETS GREEN - WEST BROMWICH 
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BALL c FLEXIBLE 
ROLLER BEARING 


TRANSMISSION 
EQUIPMENT 






Retaining 
ring one to 
each length 
of shafting 







grease 
lubricator. 








ay ee Mild steel 
slotted 


locknut. 





Felt washers 
to retain 

grease and 
exclude 

dust. 


















WRITE FOR NEW.... 

GENERAL CATALOGUE GC-/01. 

AND BEARING EQUIVALENT 
BOOKLET C-1 340. 


Pressed 
steel lock 
washer. 











Tapered sleeve 
groundin bore 
and on outside 













Removable 












split to facili- cast iron 
tate clamping cap. Accurate- i) l 
~ on shaft. ly located for 





ease in 
assembly. 











Ample space 
for grease . 138 





PN 
ACB | 












r os agg | : ) Dat 6A Of 

sufficient for — . ‘ f ee er R p art TS 
several ‘ 

months. 



























































VECTAIR BATTERIES 


7 for HEATING & DRYING 








A LL types of process heating, drying, plenum system and air 
conditioning generally are among the applications of Vectair Batteries. 
They are self-contained units for use with hot water or steam, and may be 
used with cold water for cooling purposes. All batteries are capable of 
operating on steam up to 150lbs. per square inch pressure at temperatures 
up to 400° F. 


Manufactured in 5 nominal widths of 12”, 15”, 18”, 24” and 30’, 
and lengths in increments of 6” up to 120”. The sections are available in 
either one or two rows of tubes, and when more than two rows are required 
sections are banked to provide the necegsary number of rows. Two rows 
of tubes and over are staggered for maximum efficiency. 





* A typical Production The headers are of close grained cast iron, the primary surface of fine 

Speed-up seamless copper tubing, rolled and expanded into the headers. The 
Vt mae secondary surface consists of flat continuous copper fins accurately finished, 
drying times from 2} hours to drawn and collared to fit the tubes into which they are mechanically bonded. 


half-an-hour. 


5 Each fin, therefore, becomes in effect an integral part of the tube. 


In all spheres Trane Heating is pioneering 


the see to speeded syommition. In high A special battery with welded steel headers and seamless primary 


—- where special —  agand ae in- 
Pull delaile are flee tn Volder Pl. tubes is available for high pressure hot water installations for use up 
Where lower level mounting is possible, the 


Univectric, aeseribed in Brochure U.H.1, is to 250 lbs. working pressure. 


& Write for fully descriptive folder V.B.1. f 
A.R.P. SHELTER WARMING ; 


If you have not yet received details of the 
new type Electric Veetair specially evolved s . 


for A.R.P. Shelter Warming, write without 


igure to "avoid ‘ness emonist yout VECTAIR HOUSE, 52, CLERKENWELL CLOSE, LONDON, E.C.1. 
conditions. "Phone: Clerkenwell 6864 & 3826, 


For details of other Vectairs, write for ; 
Brochure V.1. AGENCIES at Birmingham, Cardiff, Glasgow, Leicester, Iiverpool, Manchester, Newcastle, Sheffield & Torquay. 
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Telephone: ARDROSSAN 97 


Telegrams: JOINTING ARDROSSAN 





CORRUGATED METAL JOINT RINGS. 
Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 

Of any size and shape. 
For steam, water, oil and other pipe 
jointings. 


SOLID METAL JOINT RINGS. 

Made of Soft Copper, Soft Iron, Mild 
Steel, Monel Metal, etc. 

Of any size, thickness and section, plain 
or serrated. 

For Locomotive, Diesel and aero en- 
gines, hydraulic plant, etc., and for 
superheated steam joints. 


CYLINDER-HEAD GASKETS. 

Of solid Copper. 

For motor and Diesel engine work. 
COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motorand Diesel engine work. 


MANGANESE JOINTING PASTE. 
Of best quality. Specially suitable for 
use in conjunction with Corrugated 
Metal Joint Rings. 





Illustrated Catalogue on Application 


METALLIC DISC VALVES. ; 


SLOTTED DISC VALVES. 
Hoerbiger and other types. 


For air compressors and pumps. 

Of Heat-treated Steels, special-alloy 
Steels, and other Metals to suit specific 
conditions. 


FLEXIBLE DIAPHRAGMS. 
For regulating valves, reducing valves, 
etc. 


Made of all suitable Metals and to any 
design. 


SHIMS, LINERS & LOCKING WASHERS. 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 


Of special. quality... Suitable for high 
temperatures and pressures. 
Adaptable to any size of stuffing box. 











DICK'S SUPER DRIVES 


DEPENDABLE AND EFFICIENT 


“DEXIT’ 


BELTING 


The only belt 
of its kind. 


Succeeds where 
others fail. 


Essential for 
High Speeds, 
Heat, Acid, 
Fumes, etc. 






“DIXEL” 


Greatstrength. 


Long or short 
centres. 


Fit existing 
pulleys. 


High H.P. per 
rope. 


Catalogues on 
request. 





ROPES . 


Stocks and Fitters kept at Branches in London, Bristol, Bir- 
mingham, Manchester, Leeds, Newcastle, Belfast, Dundee 


R. & J. DICK, GREENHEAD, GLASGOW, S.E. 
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TAYLOR & CHALLEN L® 


ENGINEERSowAND MAKERS OF POWER. PRESSES 
DERWENT WORKS, CONSTITUTION HILL, BIRMINGHAM 


Télephones : Central 5672-3-4 Telegrams: DERWENT, BIRMINGHAM @©@ Telephone: Whitehall 3513 Telegrams: TAYCHAL, PARL, LONDON 
LONDON OFFICE: St. Stephen's House, Victoria Embankment, S.W. |! 


NOW is the time to eliminate WASTE 


ae en a 
































And what is more wasteful than shutting down indispensable units for cleaning and 
overhaul ?—when it can be so easily avoided. 


The COLLGRAF SYSTEM 


The “ Coligraf”’ ore of Graphite Injection will enable your STEAM ENGINES, 
TURBINES, BOILERS, FEED PUMPS, etc., to function at maximum efficiency with- 


out the need for constant or even periodical attention due to accumulations of 
carbonised oil and scale or to wear and tear caused by faulty lubrication and corrosion 
and the many other ills all plant serviced by steam or water is heir to. 


in a closed circuit any surplus graphite carried over after lubricating affords complete 
ste to all the contacted surfaces of turbos, condensers, economisers and 
ILERS, etc., by evenly coating them with a MICRO-FINE GRAPHOID FILM, 


including parts entirely inaccessible to other means of application. 


It is vital for the feed of any particular «Collgraf” compound to be accurately 
controlled so that the quantity of graphite injected into the circuit is correctly 
proportioned to the op HY of steam or water evaporated, i.e. to the speed of the 
engine or the output of the Feed Water Pump. : 





The ‘ Collgraf’’ Hydro-Mechanical Unit can be 
supplied adapted for Reciprocating Drive or Rotary 
Drive or .self-eoncaliilaiease IEE denies, Collett” app is cag —_"* for in the design and construction of the specialised 


according to requirements. 
In the Hydro-Mechanical Unit, a recent addition to the “Collgraf” range and here- 
with illustrated, the Hydraulic medium is oil, this circuit being quite separate from that 
s of the graphite compound. The operating mechanism, adjustable feed-control, sight- 
feed, pressure gouge and adjustable safety valve form part of the oil circuit and are thus 

trouble free. A hand operated suction of large capacity serves to rapidly return 
the oil to the sump when replenishment of the graphite compound becomes necessary. 





The services of our Technical Representatives are at your disposal. 
We welcome enquiries, and our new catalogue will be gladly 


supplied on request. : 


The numerous installations up and down the country and on the 
sea, where the “ Collgraf’’ System is successfully operating, Sole Makers: 
afford incontestable proof of its value and efficiency. : 








PM ML Ly 


Bros Lto 


36, VICTORIA STREET, LONDON, S.W.! 
Télephone: Abbey 2777. Telegrams: “Viscosity, Sowest, London” 







Seow iiin MMU MT LULL CL 


TRIER 


LUBRICATING SPECIALISTS SINCE 1882 
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BRUCE PEEBLES & LTD., 





F ENGINEERS, EDINBURGH 


Manufacturers of all sizes and: ‘yPes of “inte Electrica Machinery, Transformers and Rectifiers 







TOTALLY ENCLOSED: 
FAN COOLED 


A.C. MOTORS 


This new range of Totally Enclosed Fan Cooled 
Squirrel Cage and Slip-ring Motors is the 


complete answer to the difficult operating 
problems which confront many industries. 


STURDY 
ACCESSIBLE 


FULLY PROTECTED 
COMPACT 


WRITE FOR LEAFLET No. 245. 


3194, 3407 











BRITISH _ TRADE 








{Bath : 2277 (4 lines) 
Telephone Nos. ; 








CARRIES 





STOTHERT '&° PITT, LTD., 


ENGLAND | 
\London : ABBey 1911 (3 lines) LONDON OFFICE: 38, VICTORIA STREET, S.Wi1 


ON 








ELECTRIC 
CARGO 
CRANES 


BATH 


Telegrams : 
Stothert, Beth. 


Stothert, Sowest, London 
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reno F 
HYDRAULIC 
PRESSES 
& PUMPS 


FIELDING & PLATT LTD.,GLOUCESTER. 


11 TZ. = 7 <3 ae cod n 
FAKGKGERR Silelttales 


|G avamititrice-tetere oleh veers ce) maeta 
riahle-speed self-levelling ele 

cy e| lled at the G.P 

jetlecelemmertacta Par Oh acaelele) 

PIC KERINGS. LIMITED 

GLOBE ELEVATOR STOCKTON-ON-TEES 

London Off 6, VICTORIA STREET, S.W 


GOOD LIGHTING INCREASES,.OUTPUT 


OCOD TEENS a ARS SSIES LA VTE ERTS 
PHILIPS LAMPS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
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LOY 
IRON 
STINGS 


Sand and Centrifugal Cast 








by 


SHEEPBRIDGE 
STOKES 


for all normal and particular 
duties met with in 
industry. 





"sHEEPoNIDGE STOKES CENTRIFUGAL CASTINGS CO. LTD. 
ep Abo) CHESTERFIELD. 












eg cari STOVES 

for economy. .. 
Séonomy § in fuel, economy | 
in attention, and economy 
through efficiency. 


They will keep your 














warm all over at a 
Sank, tiaweniiind lead 
and low output on the 
of the workmen. 
Easily installed. You can 
have them at work in a few 
days from date of order. 
ae Write for catalogue S/4 
MABCERETER - "Bletfrare 4st or phone our nearest 
> ll whdabren 688 branch for personal inter 
SRITOL - Weahuryin tion otaae view and advice, 
&. APRIOAN AGENTS: The Dryden Eng. Os, Lit, Bex S16, 
5. AMBRICAN AGENT: Ms, cusstea, Dilla, cone Bement 0. 


: RAVES 


LONDON - CARDIFF - BRISTOL 
GLASGOW 




















BELTENts 
GIVES. PERFECT 
POWER TRANSMISSION 


RESISTS HEAT & STEAM 
WATERPROOF ¢ STRETCHLESS 


GREAT TENSILE STRENGTH 


Also makers of “‘ VEE TEON ” endless “ V BELTS.” 


FLEMING BIRK Ya GOODALL Ltd. 


WE ‘< GRO MILL, HALIFAX Ena. 
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Please send us your enquiries for— 


















STEAM, ELECTRIC or OIL- 
ENGINED CRANES, RAIL 
WHEEL, ROAD WHEEL or 
CATERPILLAR MOUNTED 










: PERMANENT WAY |; 
CRANE 


: As supplied to leading Railway : 
> Companies forfasttraintraffic : 











EFFICIENCY 
TYPE 


VERTICAL 
FLANGE 
MOUNTING 
GEARED 
MOTOR 









CROFTS 


ENISPEETT 


RADIATION 
WORM GEARED 
MOTOR 


















RATIOS 
MULTIPLE 











GEARED 
MOTORS 


for theEfficient 
Driving of all 
classes of 


Machinery 
Conveyors etc. 


HORSE POWERS UP TO 150 H.P. GEAR 
UP TO 50,000/1 FIXED OR 


SPEED OUTPUT SHAFTS. 


We have the widest range 
of Standardised Geared 
Motor Units in Designs 
and Sizes to meet all 
generabindustrial require- 
ments. 


Output Shafts Any Angle— 
Horizontal to Vertical— 
Units can be Floor, Wail, 
Ceiling or Flange Mounted. 


Fully descriptive catalogue giving Stan- 
dard sizes, Dimensions, Speeds available, 
Power Output, etc., will be forwarded 


on request. 


CROFTS *« 


Ll’ BRADFORD 





nS eS @ yA 
| <1, all B _ >) 
WADE IN 


FOUR 
TYPES 


he 


HALL MARK 


Oo] mn 1 57-0 ee 
IN THE 


ENGINEERING 
Sites! Doctors. | » INDUSTRY 


JAMES NEILL EC 1) LTD., SHEFFIELT 














We.are makers of all types of 
WEIGHBRIDGES & WEIGHING 
MACHINES. 
Dial or Steelyard Indication. 


















The “ASHWORTH” DIAL DORMANT WEIGHER 


Arranged to be fixed flush with factory floor. 
Made in many types, sizes and capacities. 


E.2 A.ASHWORTH LTD. 


CROWN ENGINEERING WORKS 
STAINCLIFFE ROAD, DEWSBURY. 


WEST OF 
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eis BURNING 


oar me wee tum | 





von ALL PRE Om 
SAMUEL WHITE 


J. SAMUEL WHITE & CO., LTD., 


Shipbuilders & Engineers . COWES LONDON, - LIVERPOOL 











A comparison, between the outward appearance of the older- | 
fashioned hydraulic- pump unit with its exposed parts, and the 
smooth, clean'design of our latest all-enclosed pumps, can leave 
no doubt which will give the better service. 

But when the details of construction are compared—the stainless 
steel rams, valves and seats, all-steel bodies, Nitralloy hardened 
spherical little ends, interchangeable valves instantly accessible— 
the oil-tight, perfect lubrication—the whole being a precision job 
made to limit gauges—then the engineer py oma why we make 
our claim of “ Trouble-free running for a lifetime.” 


Send for our booklet on Hydraulic Valves, No, 104/37. 


THE LEEDS ENGINEERING X HYDRAULIC €O., LTD., 
RODLEY ‘ LEEDS Riba: F dees Rote. ABO. pes sll Gheodlnt Tosernationat. 





el eB. A. 


ee ae s 1 Pokemon Ce 


—— 


reel COMPANY Sco 


-TD. 
AND 


SS ae | 
rm i 3 * 


he 








Manufacturers of 3 
Mild Steel Plates and Goctioms oars vie 


range for Ship, Boiler, Bridge Building euler | 


construction purposes. 

Boiler Plates. Ordinary and High Tensile. 

Special Steels. High Elastic Limit Steel, “Martine!” 
Steel with, high elastic limit, High. Tensile Nickel 
and other Alloy Steels. 

* Resteleo’’’ High Tensile Corresion 
Resisting Steel. 

Copper Bearing Cerrosion Besisting 

: Steel. C.8.S8. Brand. 
Steel Castimgs.. Stern Frames, Propeller Brackets, 


Rudders, etc., and Engine Castings. 


TyPes “for tocomotives, Carriages and Wagons to’ the 
requirements of Home and Colonial Railways: 
Bright Steel Shafting and Turned Bars to very fine limits. 








BRITISH ADMIRALTY, WAR DEPARTMENT, 
& FOREIGN & COLONIAL GOVERNMENTS. 




























STANDARDS PATENT 


spell4¥ TRIPLE SEAL 
PISTON RINGS 











EFFECTIVELY SEAL 
THREE FACES 
Elrminate by-pass 
Restore compresssion 
Maintain full power 
Function until bore of 
cylinder is worn by 
as much as 1% 


THE STANDARD PISTON RING & ENGINEERING {ts 
PHONES 41074 DON ROAD; SHEFFIELD. SCEKN: srerreto. 


LONDON OFFICE: W. C. JONES, M.LMECH.E., M.LMar,E., 224, Gresham House, 


6.C.2 
(Londen 4981) 
GLASGOW OFFICE: W. M. JAPP, A.i.Mar.£E., 197, BATH STREET. Phone : Douglas §357 
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140 H.P. “ TEXROPE”™ DRIVE FOR THE GAS LIGHT & COKE CO. 


LEADING FIRMS SPECIFY aoa 


@ MANUFACTURED AND SUPPLIED BY 
& CO. 


+s WIGGLES WORTH * 


SHIPLEY, YORKS, ENGLAND. 


Phone: Shipley "Grams : 
“Clutch Shipley.” 











DRIVES 





















































FOR GROUP WASHING 
EQUIPMENT AND PROCESS 


Specify Leonard-Thermostatic water mixing Valves 
and steam and water mixers. They save water ; 
save heat; save piping; avoid risk of scalding. 


Used. all over the World. 


WALKER CROSWELLER & CO. LTD. 
CHELTENHAM< and London. TELEPHONE : 5172 (3 lines). 





@ 61-293 


PF & W.MACLELLAN, LTD 


CLUTHA WORKS 
35. MACLELLAN STREET. 


GLASGOW, S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 





Telegrams : 


Telephone : 
““MACLELLAN, GLASGOW ” 


BROX 1410 (3 lines) 








PHOSPHOR BRONZE . GUNMETAL 
ALUMINIUM BRONZE 
MANGANESE BRONZE IN 
CASTINGS AND INGOTS 
PHOSPHOR TIN & COPPER 
ANTI-FRICTION METALS 


(Copper and Nickel Hardened) 


CUPRO MANGANESE - SILICON 
nee FERRO - SILICON ALLOYS 


BILLINGTON % NEWTON ‘iD, 


‘LONGPORT - STAFFS: 


PHONE: 7203 & 7304 Stoke-on-Trent. — Annu seemaians tam #2: ‘ieee 


On Admiralty List. 
On War Office List. 
On A.1.D. List (Approved Firm) 






























) Duc. 27, 1940 THE ENGINEER 47 














The “ Fluxite Quine ” at Work 





VValluork 


THE BEST WORM GEAR | ‘maureen 













Just trim and neat « 
And you're all complete 


FOR ALL INDUSTRIAL APPLICATIONS With your tin of PLUXIPE too.” 
For all SOLDERING work—you need FLUXITE 

—the FLU UX. —with which even dirty metals 
are soldered and “tinned.” For the oe < 


WALLWORK WORM GEARS provide a quiet, metal "beerings without "inning the bearing. 
i > is suitable fpr ALL METALS — excepting 
smooth economical. drive. 








LUMINIUM—and can be used with safety on 
ELECTRICAL = omen sensitive apparatus. 
With Fluxite joints can be wiped successfully that 
are impossible by any other method. 
for 30 in Government Works. 


Used OF ALL 
IRONMONGERS in. in tins— 4d, 8d., 1/4 and 2/8. 
Ask to see the FLUXITE SMALL SPACE 
SOLDERING = ammo but substantial — 

Fn lhe structions 7/6. 


Completely enclosed, Dust Proof and Oil Immersed 
they are impervious to dirt, moisture, acid fumes 
or other unfavourable operating conditions. 







MEETS ALL FACTORY ACT REQUIREMENTS. == 
FLUXITE Ltd. 


E), 
Street, SE, 





ul 




















LEA’CUBI-METERS” 


FOR MEASURING COAL IN BULK 


CONTINUOUS AND ACCURATE 


THE LEA RECORDER C° i"? MANCHESTER [5 


LONDON OFFICE: PARLIAMENT MANSIONS, VICTORIAS" SW! 












STANDARD SERIES ALL TYPES OF LOCOMOTIVE AND MOBILE 
COMPRISES CHOICE 


CRANES 
OF 15 DIFFERENT SIZES. ; 


WALLWORK GEARS LTD., MANCHESTER. Grams: “Foundry Manchester.” Phone: Blackfriars 1001/HENRY J, COLES LIMITED 


5 Sr ADOPTION 


THERE ARE FOR THE EXTENSS oF P THE P 


HOWDEN-JOHNSON boile 


JAMES HOWDEN & CO. LTD., 195 SCOTLAND ST., GLASGOW & CAXTON HOUSE, TOTHILL ST., LONDON, S.W.! 


SAFETREAD ya 






































Ideal for all types of Floors, Platforms, Gangways, Screens, Stairway and Ladder 
Treads, where strength, durability, economy and penetration of Light are 
essential factors. 







Installations for Power Stations, Factories, Aerodromes, Works, etc., 
<a noe Supporting Steelwork, Stanchions & Handrailing 
also prices. Baperienced men retained forerecting complete jobs. 


OUR OUTPUT nade FOR THE PAST FIVE YEARS WERE:— 
1935—60,212 sq. feet; 1937—94,623 sq. feet; 
1936—62,917 ; 1338122, Tél sq. feet; 

1939—188, 27 sq. ft. 


soote tata BY— 


ALLAN KENNEDY in. 


VULCAN STREET, MIDDLESBROUGH. 


TELEPHONE : MIDDLESBRO’ 4074 @ EST. 1923 @ GRAMS : GRATING, MIDDLESBROUGH 
aN 
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W. citys: : F “PIREK S” 
se ) ALLOYS 


for high temperatures 





The range of “ PIREKS” Alloys for 
use at high temperatures meets the 
requirements of all users of high- 
temperature equipment for furnaces, 

chemical plant 


: heat-treatment, che : 
: ‘ sesgie —* ‘apa : enamelling, the manufacture of glass 
and ceramics. 

: : As pioneers in research upon high- 


? BELPER, cvsrsveauns. 


“a 


. tb eseesecece 


temperature alloys, Darwins Limited 


have a wide experience of their use and 
are able to advise upon the choice of 





materials for heat-resisting problems 
and upon the design of equipment. 


PIREKS , FOR HIGH. TEMPERATURES 
RM.BIRKETT & SONS LTD. 
> adel eas Write for a copy of the 
‘*PIREKS*’ Book and 
other literature relating 
to high-temperature 


problems. 


HENRY sac | 


GOODALL CLAYTON&C° 179 PIREKS ALLOYS FOR HIGH TEMPERATURES DARWINS 
FINE ss Som 


LEEDS ide by 
CONVEYING PLANTS, BUNKERS &¢ 


SPRINGS 


ALL TYPES 


WILFORD % CO. L” 


PARK HOUSE WORKS, SHEFFIELD 














DEPRESSED 
CENTRE TYPE 


For full details, prices, ete., of discs for all types of Grinding Machines send to 


W. J. DAVIES & SONS LTD. 


gee: HOP 1039. 109, WESTON STREET, LONDON, S.E.1. Grams: ‘Pmery, Berm. Lond” 
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PRODUCTION WILL STOP 


If your Water Supply Fails 
as a result of Hostile Action 


STAND-BY PLANT: We have available for hire a large 
stock of Borehole and other Pumps, 
with Prime Movers. 


BOREHOLES: Our up-to-date methods facilitate the 
speedy drilling of boreholes, either to 
provide independent supplies, or to 
duplicate those already existing. 


LEG 4 A iN SUTCLIFF &% GELL LTD, 
Water Well Engineers 
Phone : Southall 2211 Grams: LeGrand Southall. SOUTHALL, Middx. 


S GA 


™ JOHNSON-FEL | 


CRACK DETECTOR 


Supplied to The Air Ministry, Admiralty, etc. 


This illustration shows the Type R 
Machine testing a gear wheel with the 
Ring jig, Lever-head and cables in use. 


The robust construction, perfect 
safety of operation, and easy handling 
makes this machine particularly suit- 
able for quantity production work. 
Adaptable for use on all Magnetic 
materials. 



































DSONS WESTGARTHB OVERI L” 


)OL ENCINE WORKS, HARTLEPOOL. 56 V/CTC 57, LONDON, S.W/ 


* 


PEL FLEcTric Le 


umedels "63 GELL STREET, SHEFFIELD, 3, ENGLAND 
Dereceor ' 


Telephone : 20795 Telegrams: ** 


























pe STEAM DRIVEN 
SPRAY COOLING PLANTS || ceneRating SETS 


STEAM & WATER-JET APPARATUS 
OF ALL DESCRIPTIONS. 





FOR 


MULTI-JET CONDENSERS || sue auxwanies 


FOR TURBINES and RECIPROCATING ENGINES. | 


GAS EJECTORS FOR OIL TANKERS | INDUSTRIAL DRIVES 


SAND & MUD ELEVATORS : 
GILLED HEATING PIPES | 


a, 402 ~ 





Catalogues on Application. 


KORTING BROS, «7 Lro. || EASTON, & JOHNSON, LTD. 


(AN ALL BRITISH COMPANY) Telegrams: “ Eastwald” Taunton Tel: Taunton 3146 


SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 
a 
MARKING MACHINES 
IN ENGINEERING \ d 
T. W. CHALMERS, D.Sc., M.I.Mech.E. | 
4 Saeed aay eee ee enetes | , 


other degrees open to engineers at British Universities 
based on information contained in official publications. 


Reprinted from The Engineer, 1934 
Price 1]- Net. 
































EDWARD PRYOR & SON L® 


HEFFIEL| 


Obtainable from : 
“THE ENGINEER,” 28, ESSEX ST., STRAND, W.C.2 
of Ae and Technical Booksellers. 


& 
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PNEUMATIC 
HANDLINC - 


> a ne 





Y...........for the 
dustless discharge 
of bulk materials 





The solution of the most difficult handling prob- 
lem is frequently provided by the pneumatic 
handling plant. important improvements have 
been made in the design of our pneumatic plant. 
The latest installations operate on an entirely 
new system resulting in greater cleanliness and 
the highest sustained efficiency. 








HENRY SIMON LTD., CHEADLE HEATH, STOCKPORT 











heat or special tools, solidifies quickly 
and makes a seal that has the strength 
and durability of the adjacent metal— 
regardless of extreme pressure and 
temperature changes and vibration. 






TIME SAVING ALONE 


may urge repair with 


SMOOTH-ON No. 1 








a 
Infinitely more expen- BS 
sive than the repair of a = 
cracked pressure part, 
blown gasket or opened seam is the 
time lost by men and equipment dur- 
ing the interruption. 


Usually there is a choice of several 
application methods for any specific 
repair, but the Smooth-On Handbook 
will tell you exactly which one. should 
be used, why and how. Get a free 
copy and keep this in your desk for 
Making such repairs “in situ” with quick reference. 
Smooth-On No. | alone, under a patch 
plate or reinforced with straps, not only 
avoids the expense of getting and plac- 
ing renewal parts, but puts the plant 
back into full-capacity operation in a 
small fraction of the time required by 


Write for this 
booklet and buy 
Smooth-On No. 1 


in lor 5-lb. can or 


any other practical procedure. The Parner PE: 
Smooth-On is easily applied without 
Distributed by Walter P. Notcutt, Led House, 





Southwark Bridge Road, London, SE. 1, and carried 
in stock by leading dealers and supply houses. 


Made by Smooth-On Mig. Co., 


Doit wate SMOOTH-ON 
























saddle. 


HALIFAX: 


MOTORISED, CENTRALISED CONTROL 


We illustrate a 4’ 0” all electric 
radial with 4 feeds and 8 speeds 

_ of spindle, capable of drilling up 
to 24” and boring up to 5”. 


Stop, Start. and Reverse can be 


effected at any speed by an 
electric switch on the 


All controls are cen- 
tralised and are within 
reach of the operator 
in his drilling position, 
See list E17 for further 
information. 


Kitchen & Wade Ltd. 


ENGLAND 








DRILLING & BORING 
SPECIALISTS. 








4” oO” E7 


MACHINE 











JOHN 


Engines for Fire Pump Duty face ot 
exacting service. which..demands. two! 
essentials—instantaneous starting and 

unfailing reliability. 4 
Fowler-Sanders Diesel Engines are speci- 

fied with confidence for Fire Pump Duty. 

The patented “Two-Way Swirl” Com- 

bustion Chamber ensures certain quick 

starting in all weather conditions. 

Advanced design and exceptional robust- 

ness have mode possible the reliability 

for which they are renowned. 


Illustrated is a fully automatic fire pump 
by Mather & Platt, Ltd., supplied for use 
with sprinkler installation under the 
rules of the Fire Offices’ Committee. 
The Engine is a Fowler-Sanders High- 
Speed Diesel. Output of pump 1, 
gallons per minute. 


Petrol Engines from 1} to 16 b.h.p. 
Diesels from 4 to 200 b.h.p. 


FOWLE 
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Below are illustrations of some pressings which 
may interest Engineers. 





Hand made samples are produced quickly and 
cheaply in a department kept solely to render that 
service to customers. 











Head Office : 
REA STREET, BIRMINGRAM 5 


Telephone “ee ae Midland 270! 


UDEOW LTD 


Z D4 











FIREBRICKS 


a behind an Empites 
PRODUCTION EFFORT 





Gienboig Specia! 
42/4b% AIO; 


Gienboig Specia! Crown 
42/44%, Al,O, 


Glenboig 
36/38% Al,O, 


Gienboig Crown 
36/38%, Al,O; 


a 





e.s4 FIREBRICKS 


The GLENBOIG UNION FIRECLAY Co., Ltd. GLASGOW, C.2. 
GENERAL REFRACTORIES LTD., SHEFFIELD, 19. 











A NEW OPTICAL 
PYROMETER 





HIGH TEMPERATURES 


This [disappearing filament type Optical Pyrometer 
is completely self-contained, simple to use and 
portable, and is particularly useful where it is im- 
practicable to employ thermo-electrical pyrometers. 


Write for List A 
852 


%*& RANGES—800° C. to 1400° C. 
and/or 1200° C. to 2200°.C, 


ELLIOTT BROTHERS 


(LONDON) LTD., CENTURY WORKS, 
LEWISHAM, S.E. 13 














With less labour—without stoppages—you wanted when wanted—gangways are kept 
can keep every job on the production clear—every machine is fed continuously 
line with BEV. Electric Trucks. By at every stage from raw materials recep- 
moving more goods with less labour—by tion to despatch. B.E.V. Trucks eliminate 
running to a prearranged time schedule, unnecessary handling and cut haulage 
materials are always where they are costs by 50%. Full details on request. 


with B.E.V. Electric Trucks 
WINGROVE eo ROGERS LTD. 
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LOCOMOTIVES 


aT eee 


DIESEL 


THE HUNSLET ENGINE Co. Ltd. LEEDS 





























onsult ISLER & be C0... 


[ar they are at your service for all matters appertaining to 
ARTESIAN WELLS, BOREHOLES, MODERN PUMPING 
PLANT, SHAFTS, HEADINGS and.all other work concerning 
oS INDEPENDENT WATER SUPPLIES, also TEST BORINGS © Branches at 
WA Terloo 7044 for foundation exploration, etc. 


C. ISLER &% €O, LTD,, 33, Bear LANE, SOUTHWARK, LONDON, S.E.1 






Birmingham & Leeds 




















a0 HEAD OFFICE AND WORKS [J (J 
a) MOTHERWELL 5 


Te). Address: “BRIDGE MOTHERWELL 
Tel. Numbers: 40, 41, 42 









BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 
CRANE GIRDERS. CRANE 


CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 

DOCK GATES. CAISSONS. 
OIL STORAGE TANKS. 
WATER TANKS. TROUGHING. 
HYDRAULIC PRESSED WAGON 
ENDS. SLEEPERS. GUTTERS. 





















0.0 LONDON ADDRESS : Oo oO 

O 82, VICTORIAST. SWI = O 

Tel. Address: “MOBRICOLIM” SOWEST LONDON 
Tel. No.: 4183 Victoria 



















BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
CO., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING. DAY PONTOON & 
BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 
ROOFS EFFECTIVELY STOP 
EVAPORATION LOSSES. AND 
ELIMINATE FIRE HAZARD. 
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Ledloy, Leé (cover). islii-. il Summerson, T., & "Sons, Lid. 53 
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Le Grand, Sutclif & Gell, Lid... 49 Taylor & Challen, Ltd. ......... 40 

, Henry, Ltd. 48 pe Be peemet-, ‘ Tayler & Bubbar sone suiee op 
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Broadbent, R. -» 2] Elliott Bros, (London), Ltd....... . . A iA & sgon 0o., Preeti Ms Y 
td, G. BS Sons, he Go., Ltd. 6 
Bi ) Ellison 8 Mills, J., Exors, of, Ltd, (cover) ii 
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Sheepbridge Stokes Centrifugal 
Castin 4 





Neill, J., & Co. (Sheffield), Ltd. 44 
er aed P., & Co., ltd. ...... = 


























[to the specific requirements 
of our customers 


Makers of all types of repetition 
products from the bar in all metals 


NCLAREPETITION 






PIC SLIDE RULES 


] y KALKT Diffttential Scales 





























For Particulars of 


“The Engineer” Series of Technical Books, 


Address: CONSTABLE & COQ. 10 & 12, ORANGE ST., W.C.2. 























SOUND, ACCURATE, CLEAN 





Consistent high quality in technical skill, 
workmanship and materials and close atten- 
tion to every detail have made Summerson’s 
Steel Castings always dependable, sound, clean 
and flawless. Careful consideration of every 
side of this branch of industry has made it 
possible for so many Manufacturers to specify 
“Summerson’s” with the utmost. confidence. 
Advice on designing, and inspection after 
delivery at your own works.. 


DESIGNING, PATTERN MAKING, 
MACHINING AS REQUIRED. 








An unretouched photograph of 
2 Turbine Twit Nozzle Quarter 


THOMAS Casting (weight 25 cwts.) in 


Molybdenum Steel! for high tem- 
perature and pressures. Note 
he accurate sections, sharp 
corners ana clean skin of the 


& SONS LTD onion 
DARLINGTON 





Unretouched photograph of 
machined cast steel Rear Axle 
Casing recently supplied by. us 


sections and clean skin of the 
unmachined surfaces. 

















54. 


THE EN 


GINEER 





Due. 27, 1940 








AUCTIONS 





AIR RAID DAMAGE 


GOVERNMENT 
COMPENSATION SCHEME 


> 


A detailed Valuation should be 
made now to support Claims for 
Damage under the principles 
contained in the Report of the 
UTHWATT COMMITTEE. 


FULLER, HORSEY 
SONS aNp CASSELL 


having ised for over a no gar 
in the Valuation and disposal. o 

Engineering and Allied Plant a 
Machinery are in a position to offer 
their expert services in this connection. 


11, Billiter Square, London, E.C.3 
Phone: Royal 4861 





PATENTS 


ING’S PATENT AGENCY, Ltd. (B. T. KING, 
A.I. Mech. E.), Patent Agent. | ing Mn 


book and —1464, Queen Victoria 
Street, London, E.C.4. "Phone, City 6161. . 5634 H 
PATENT 








Eee eee of 
lati 





MACHINERY, &c., WANTED 


\ JANTED, PLATE ‘‘ JOGGLING ’’ MACHINES, 
HYDRAULIC PRESSES, and. SCARFING 

MACHINES.—Address, with full particulars, 6832, 

The Engineer Office. 6832 F 


JANTED, 2-Ton ELECTRIC BLOCKS, with 
Trolley, suitable for running on 12in. by 5in. 
R.8. at 30ft. to” 


oe = . per minute ; 
400 vo phase, 50 cycles ; ordinary type trolley ; 
oy hited with ball” bearings, no_ junctions to be 
considered. Address, 6829 Engineer Office. 








F 


A LFRED HERBERT, Litd., Coventry, PAY BEST 
PRICES for SECOND-HAND MA 
TOOLS in good condi ition, by first-class 
— wire, or *phone, and our representative will 


oa Phone : 8781 Coventry; Telegrams: ‘“* Lathe, 
Coventry.”’ 1002 F 








deal with 

yard or 
WA’ b 
6759 F 


Rolls, 


—yaed 


PLEASE OFFER US 
YOUR SURPLUS MACHINES 


p* Bending or Flattening 
up to about $ ett. x. fin. 
Excavator, — preferred. 
Coleford. Glos 





As Licensed Dealers in Machine Tools we have numerous 

inquiries on our books for all types of machines for 

work of vital national impo: Our representatives 
and make offers for 


will inspect’ ‘ 
tools and sheet metal wenine of every 
F. J. EDWARDS, LTD., 
359, EUSTON ROAD, LONDON, N.W.1 


ome No.: EUSton 4618 
Telegrams : Bescotools, Norwest, ee 





SUB-CONTRACTING 
WANTED 


~(TEEL PRESSINGS or FLANGING, Suitable for 
Hydraulic Presses :— 
(Lh) ree 14ft. by 5ft. 3in. between columns, 


Ca oe 
300 to, 12ft. by 6ft. 9in. between columns 
daylight 1ift. Gin. 
oe -ton, 7ft. by 3ft. between columns, daylight 
Heating and Annealing Furnaces to match. 
Work for Heavy Lathe, 74in. face plate, 


Also 

13ft. 6in. eS 

COCHRAN & CO., ANNAN, Lid., Annan, Scot- 
land. 6655 mw 











EDUCATIONAL 


AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 FIRST PLACES 
and alae ame OF PASSES in the 
A.M. Inst. C.E., AALL Mock. & . AM.LE.E., 
A-F.B.AeS., AMI "0. & G., ete. 
Examinations have been gained by T.1.G.B. 
Students. 


_ Especially in view of Air Raid and Working Condi- 
home with the T.1.G.B. in order to 
results. Write 


ae 
_ the world’ fe ‘cholee of Bngineering Oc 
— ing world’s o 
all branches and recognised 
a ualifications. Mention branch, post or qualifications 
see 78. begsk ‘GD guaramiess tanking 


= ST caveneeck INSTITUTE OF GREAT BRITAIN, 
76, TEMPLE Bak Hovuss, Lonpon, E.C. «. 








Spencer-Bonecourt 
Patent Waste Heat Boilers| cm 
32, Farringdon Street, London, E.C.4 


CHINE | INVESTMENT 














CHARLES GRIFFIN & 


CO., LTD., Publishers. 





TORSIONAL VIBRATION IN DIESEL 
ENGINES. With special reference to 
Medium- and High-s AL 

By C. H. BRADBURY, A. E. 

Nae! or Oe vill + 17. Wit py reine. 

7d. ‘Abroad 6d." 

“Meets the need 

et t~ oil oven designer and 


AVIATION AND THE AERODROME. 
By H. A. LEWIS-DALE, M.iInst.C.E., M.1.Mech.E. 
paar a 8vo. Pp. xi = t or A ag Ding ge 
ies. oe Postage 7d. 4. Abroed Tia id. ms fe 

“ Thoro' Tecommended to all those contem- 
plating t soe ang ma = an aerodrome,”—Jol. 
Royal Aeronautical Societ 


WATER ANALYSIS FOR SANITARY 


AND TECHNICAL PURPOSES. 
By HERBERT B. STOCKS, F.C. Revised by W. 
GORDON CAREY, F.C.I. 





THE BALANCING OF OIL ENGINES : 
In Thhowy acid te ® in Practice. 
By W. KER LSON, Ph.D., M.Sc. (London). 
Medium. 8vo. Pp. xii + 279. With Frontispiece, 2 
} mgt 9 Folders, and ~ other 3 ee Price 
“A direct n bak too hly of 
the eonslee.- "pesounae given.” cant pet On Pore a. 
AEROPLANE DESIGN. A Practical 
on rnaties on Fundamental Calculations. 


ly E. W. C. WILKINS, B.Sc.(Hons.), A.F.R.Ae.S. 
Medion 8vo. Pp. ix + 318. So 256 Illustrations. 
Price 22s. net. road 


KNOW YOUR OWN SHIP. A simple 
explanation of Stability, a Construc- 
tion, Tonnage, Freeboard, et 

ov Rly ALTON, Naval A Revised 


eset. Crown 8vo. Cloth. 
































135. aay By net ponage 7a a H tnd rte ich 154 ih meereieeh tad waay 
Hh Soa 4 prbend purpose very well... ausefullittie | “the work isof the highest value “Shipping World. 
CARBONISATION TECHNOLOGY 
COKE AND BY-PRODUCTS MANU: | “AND ENGINEERING. The Produc- 
FACTURE. ae Serre and other Fuels b 
By Major E. C. DIXON, A.M,I.Chem.£. tttgh and Low Teas jgrature Methods. J 
Crown 8vo. Cloth. Pp. vii +176. With 19 Iliustra- By pe Lhe STR 
alg gape elaine yg OE 
Pag tf and au! ive.” —Ci oo iagrams. Pr net. Postage 
42, DRURY LANE, LONDON, W.C.2. 
AUCTIONS AUCTIONS 
MICHAEL FARADAY | HENRY BUTCHER 
AND PARTNERS 
EST. 1896 & CO., 


Surveyors, Valuers and 
Auctioneers 
of 


IRON and STEEL WORKS, 
COAL and IRONSTONE MINES, 
ENGINEERING WORKS, 
OIL REFINERIES, 
CHEMICAL WORKS, etc. 


for 


WAR COMPENSATION & DAMAGE, 
RATING, INSURANCE, DEBEN- 
TURE SECURITY, MORTGAGE, 
(PUBLIC ISSUE) 
PURPOSES, etc. 


40, Brook Street, 
Grosvenor Square, London, W.1 
Telephone: MAYfair 4888 & 4889. 
Telegrams: Usufruet, Wesdo, London. 


Auctioneers, Surveyors, 
and Valuers. 


Specialising in the 
SALE & VALUATION 
of 


ENGINEERING & ALLIED WORKS 
PLANT AND MACHINERY 


73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (5 lines) or 
EDGWARE 8121 (2 lines) 








rs SALE, THEODOLITES. 
DRAWING INSTRUMENTS, SECOND-HAND. 
CLARKSONS, , High Holborn, W.C.1. 
(Opposite Gray’ 's Inn Road.) 
SALE, LEVELS 


338, 
(Opposite Gray’s Inn 


FoEn SALE, TWO 
Cie se at 275 
T.p.m., 
coc 1in.; “direct to Mather and 
GENERA , each 170 kW, 460 volts D.C.; 
aoe 1927; price 1 & each as 
& oo OO et 0 


LE, H.P. Petter yo gd aaa 
IESEL EN toppled 
carom i a 
for immediat 
ition as left off 


& %e CO.. Ltd., Wood 
6788 G 








250/275 H.P. Vickers-Petter 
NGINES of the 4-cylinder 
100, 








aS 








R Pn 
at Platt 245-kW 
Dt C., 330 r.p.m., new 1935 ; 
board ge Air Bottles, &c., 
delivery. Can be in pos 
work.—GEORGE CO , SONS 
Lane, London, W.12. 


al 
to 
ts 
te 














ety RECEIVERS FOR SALE. 
TWO DISH ENDED. 


Fg 17ft. long by 4ft. 
dia., 600 Ib. working pressu: 
oat, DITTO, 34ft. Gin. by Sft., 


* TEN N DITTO, 16ft. Gin. by 19}in., 850 Ib. working 


PTGEORGE COHEN, SONS and CO., Ltd., Stan- 
ningley, Leeds. 6835 G 


80 lb. working 





NE _6-Wheeled Coupled Diesel-driven LOCO 
—S FOR SALE, 275 H.P., wheelbase 
12ft., 4ft. Shin. gauge.—Address, 6839, The 
Office. a 


THO* WwW. WARD, LTD. 


Cf MACHINE, 10in, Os ic hone GRINDING 
MACHINE, 10in, by 80in . 


a pacity ‘* ree ”” PLAIN 
GRINDING i ‘gamit 18in. diameter wheel. 
No. 16 Brown and PLAIN GRINDIN 


in. by a, sha pol 
No. 16 Brown aaa Shai 
CHINE, three universal 


int steady ta) attachment. 
Po oron” PLAIN GRINDING MACHINE, 10in. 
by 36in. capacity. 
Write for “Albion”  Cntallans. 


a 15 lines 
ts ( ) 


-TON Butters All-steel ELECTRIC ot ee. 
canal with 95ft. jib, three-motor 
fer coe With then 


two-motor 
JOSEPH PUGSLEY and SONS, Ltd., Bristol, 5. 
6715 G 





*Grams, Forward, Sheffield ; 
ALBION WORKS,” 





TWO DOUBLE-ROPE G 





| with front and back fol ding 


G | weight 1' ton 


FOR SALE 





P-TO-DATE SAND BLAST PLANT FOR SALE 
| ld RENT with PREMISES ready for 
immediate pa. “situated North 

ineer Office. 





P2877 -: 


Rermeiatns 


ISCA FOUNDRY COMPANY, LTD., 
London Offices : 


AUCTIONS 





LEOPOLD FARMER 


& SONS 


AUCTIONEERS, VALUERS 
AND SURVEYORS 


Sales by Auction and Valuations of 
PLANT AND MACHINERY 


conducted in all parts of the United 
Kingdom. 


46, GRESHAM ST., LONDON, E.C.2 





Switches & 

WATER CRANES, . 
and FS. 

y 


? 


38, Victoria Street, 


INCE FORGE Co.Ltd., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined, 
to 20 Tons. 


MACHINE WORK 


Turning, Facing, 
Grinding, etc. 
Planing up to 12’ 0” x 40" x 4’ 0” 
Welding and Constructional 
Work. 
EXPERIMENTAL WORK. 


ROSSER & RUSSELL LTD. 
Queens WHARF, HAMMERSMITH, W.6. 











BAXTER’S KNAPPING-MOTION 


STONE BREAKERS 


ARE 50% MORE VALUE. 
W. H. BAXTER, Ltd, LEEDS. 


A BOOKLET DESCRIBING 


BIBBY COUPLINGS 
will be sent to any Engineer by 


THE WELLMAN BIBBY CO., LTD., 
VICTORIA STATION HOUSE, VICTORIA ST., LONDON, 5. W 
Telephone Noo “es 








"PHONE 98 STAINES. 
-kW SURFACE CONDENSER, by Mirrlees. 
inghouse 


kW Beiliss-West: 480 vo. D.C. 
STEAM SET-> 
400 H.P. Sulzer Uniflo Horizontal STEAM 
ENGINE ( 


= aS .P. Belliss ch-speed Enclosed COMPOUND 
265 H.P. E.E.C. MOTOR, 365 vo., 3-phase, 50 


1eou® Weir FEED PUMPS, i0}in. by 8in. by 
oe Vertical Cylindrical STEEL TANKS, 30ft. 

80-kW Belliss STEAM SET, 230 vo. D.C. 
HARRY H. GARDAM & CO., Ltd., Staines. 
a 








AND-OPERATED Gut 


pertine. length of 
dies 7ft. 6in., rack a: fi 


operated, ti 
wee weight 35 cwt. 
‘ALD Dow 


iG & DON. ble Geared Angle Bend 
ing ey yd rr 4ft. by tin., daylight 
7in., weight 33% toi 
ats et fe Pate bate er 
wo es between. up: 
Ss}in” depth of throat din, weight 4 tons, 
Higgins Bros., 1tin. 
horning to guid i, back A —, in 
arm le horning arm 
diameter, fiy-wbel Soin. b by 3#in., treadle Poe 


RRinceatre to Power Grooving Press, 2in. Bag rong bin. 
to back, distance table to ram 6in 

. by 7in., fly-wheel .24in. by 4in., with 

Es large bodies only from 12in. dia- 


ling Machine, 


Pp" frame, in., di tin? "tor 
motor drive, “apedlty_ iin. in cot ot Orne 1 cmt ad 


MACHINE TOOLS, NEW AND USED. 
Large Stocks of Every Description. Attractive Prices. 


F. J. EDWARDS, Lov. 
SO TONDON, NW.” 


The Classified Advertisement 
Section is usefully employed by 


MECHANICAL, CIVIL 
and ELECTRICAL ENGINEERS. 


FACTORY 
and WORKS MANAGERS. 


SALES MANAGERS, 
BUYERS, MANUFACTURERS and 
MACHINERY DEALERS. 


AUCTIONEERS, 
ESTATE AGENTS and SOLICITORS. 


GOVERNMENT DEPARTMENTS. 
MUNICIPALITIES, 
PUBLIC CORPORATIONS 
and TECHNICAL SCHOOLS. 


_ DIRECTORS and PRINCIPALS IN 
LARGE ENGINEERING CONCERNS. 


AT HOME AND ABROAD. 


“THE ENGINEER” classified advertise- 

ment section offers the surest means of 

bringing your announcement to the 

notice of a public anxious to take 

advantage of any opportunity which you 
have to offer. 


te | Classified Advertisement Department, 
“ The Engineer,” 
28, Essax Street, Strand, W.C. 2. 


Sues, ei - Ly and 12, ston, by 

GEORGE 

Avenue, Hondon, i. C.1, and lished ed. weekly by 
RONALD VAUGHAN at 











* 





Telephone : EUSton 4681 (6 lines). 


ee 
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HMPeGH SMITH MAGBHINE TOOLS 


HYDRAULIC Boomer. 


SHELL PLATE 
BENDING PRESS 


We illustrate a Hugh Smith Patent Hydraulic Boiler 
Shell Plate Bending Press fitted with Hugh Smith Power 
Saving Valve and capable of straightening and bending 
armour plates up to 8ft. wide, the total load being 1,000 
tons with a water pressure of 2,240 Ibs. per square inch. 

































The top and bottom housings are of rolled steel with 
roller of 40/45 tons Tensile Steel. The cast steel moving 
beam is provided with vicing rams, and is hydraulically 
operated through toggle links. 


The hand and/or automatically controlled 
hydraulic feed can be operated in either 
direction, and provision is made for adjustment 
for various thicknesses of plates. 


This machine will bend a plate close to the 
edge, the bend being completed without the 
necessity of bringing up the edge on another 
machine. Plates can be bent to complete 
circles and easily removed from the machine, 
and the adjustable bending bars allow of the 
production of conical drums. 


Operation is automatic and does not involve 
the continuous working of the valve lever for 
each blow given to the plate. 


LIMITED 
laiscowen 








TELEGRAMS “POSSIL, GLASGOW” 
TELEPHONE POSSIL 68201, 8202 








A standard Clyde overhead crane trolley equipped with ball-bearings, 


Have you heard ? cen to on 
We have now supplied 

181 standard CLYDE 
electric overhead cranes 
to ONE customer. 






Positive proof of the 
Dependability, 
Accessibility, 
Compactness 
and Utility 
of these cranes - 





WE ARE SPECIALISTS IN ALL KINDS OF 
LIFTING & HANDLING APPLIANCES FOR 


STEELWORKS, SHIPYARDS, 


HARBOURS, DOCKS and GENERAL ; : ae e Ss 
PURPOSES ie 


LEVEL LUFFING CRANES 





“JARDINE PATENTS’ 
ons CLYDE CRANE & ENGINEERING CO., 
STEAM AND ELECTRIC MARINE AUXILIARIES PROPRIETORS : CLYDE CRANE & BOOTH LTD., 


CARGO WINCHES, DECK CRANES 


WINDLASSES, CAPSTANS, ETC. MOSSEND SCOTLAND 








The Engineer 








28, ESSEX ST., LONDON, W.C. 2 


Dec. 20, 1940 





“ BESCO” HIGH DUTY GEARED *“* BESCO” THROATLESS 
UNDERCRANK GUILLOTINE SHEARING MACHINE 


The perfect Machine for 
cutting Sheet Metal by 
hand. Will cut straight 
and irregular shapes in 
any size sheet of metal, 
the sheets when finished 
being free from buckling 
or stretching. Practically 








Open throated for trimmi unbreakable. No. | size 
edges of sheets of any length. - 

Made in various sizes. We have a shape in any 
a full range of + pentgggg od one size sheet up to I8 
Shearin Machines, including . 

Spoteument Shearing Machines, eet a ; up to 16 
Power Rotary Shearing Machines, gauge ; No. up to 12 
. Nibbler-Shearing Machines, etc. gauge. 








SPECIALISTS FOR OVER 66 YEARS 
IN THE MANUFACTURE OF 
TUBES AND FITTINGS 
FOR ALL INDUSTRIAL PURPOSES 


ELLINGTC ‘ 


_. TUBE WORKS I?» 





@ FAN COOLED WORM 
GEAR UNIT 





cooling where it’s most needed. 


supplied. 





‘PHONE * ERDINGTON 1661-234 


Tne Moss Gean Ce Le coi: 


CROWN WORKS: TYBURN 
BIRMINGHAM 24 





















RR RE Oe NOL ROFET OT 


@ The MOSS GEAR range of Gear Units forms 
a complete group of every industrial transmission 
need. All gears are accurately cut and hobbed, 
all joints are perfectly oil-tight, and special 


features exclusive to Moss Gears give greater 


Standard, vertical and inverted types can be 
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LIMITED, at 10-12, Rosebery Avenuc, London, E.C.1, and published by ARTHUR RONALD VAUGHAN, at THE ENGINEER Office, 28, Essex Street, London, W.C, 2 











